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From: IDNEEE o behalf of Mazeika Sullivan

To:
Cc:

Lee Benda
J Allan; Armitage, Thomas; Amanda D. Rodewald

Subject: Re: Charge Question #4b write-up draft
Date: Friday, January 24, 2014 8:41:46 AM
Hi Dave and Lee -

Th

anks so much for your comments and edits. I'll be meeting with Dr. Fennessy this

afternoon to coordinate 4a and 4b and will get back to you with an update thereafter.

Best regards,
Mazeika

Mazeika S.P. Sullivan, PhD

As

sistant Professor of Aquatic-Riparian Ecology

School of Environment and Natural Resources

Th

e Ohio State University

2021 Coffey Road
Columbus, OH 43210

Email; sullivan.191@osu.edu

Ph

one: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

On Thu, Jan 23, 2014 at 6:48 PM, Lee Benda _ wrote:

Mazeika and Dave,
Mazeika - thank you for taking the lead on pulling our comments together. | added some

material and comments to Dave's edited doc to make things easier for you (hopefully).
Some of my comments or inserts could be redundant, that is, driving home an already
existing point in a different way. Thus, use what you can and don't hesitate to exclude what
is not necessary. Let me know how else I can help. Lee

On Thu, Jan 23, 2014 at 4:31 AM, J Allan <dallan@umich.edu> wrote:

Hi Mazeika and Lee

Mazeika, thanks for your leadership on this task. I think you've done a fine job. For the
most part I've made comments in the margins rather than track change edits, and leave it
to you (and any thoughts Lee adds) to determine what edits are warranted. | did insert one
bulleted item on chemical linkages. | think that inclusion can justify keeping "chemical”
on the list, and I think key finding d as presently written is both too brief and relies on an
inappropriate example (I think they use sediment trapping of an ag BMP to support
wetland sediment retention).

Looking over my notes, | have one more thought. | believe we wanted language that
specifically called out forested wetlands to be sure they are not overlooked. Perhaps that
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will come out in the section covered by Dr. Fennessey.
Best, Dave

J. David Allan

Professor, School of Natural Resources & Environment
University of Michigan

Ann Arbor, MI 48109-1041

dallan@umich.edu

ph. 734.764.6553 fax 734.763.8965

http://snre.umich.edu/profile/dallan

On Sat, Jan 18, 2014 at 2:04 PM, Mazeika Sullivan <sullivan.191@osu.edu> wrote:
Hi Lee and Dave -

I hope you are both well and off to a great start in 2014!

As you know, write-ups for our assigned charge questions are due January 31st. As a
first step, | thought we could work within our 4b sub-subgroup to craft a draft version
that we can then link with the write-up of the broader 4 subgroup. To that end, | have
worked on a draft document for Charge Question #4b, largely based on the version |
presented at the Panel meeting in Dec, but with updates from the subsequent Panel
discussion, comments by Dr. Rains and his subgroup recently distributed in response to
Charge Question #2, as well as additional detailed comments including those that you
both provided at the meeting.

If you could get back to me with edits, comments, and additions to this document, that
would be great. In particular, we may want to flesh out some of the points more fully.

If you could use track changes, that would be very helpful and would assist me in
merging your sets of comments. I'm meeting with Dr. Fennessy (lead writer for 4a) next
Friday (01/24) to work on merging 4a and 4b write-ups into a unified document, so if
there's any chance you could get me comments back before then, it would be greatly
appreciated.

Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
Phone: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan
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Lee Benda PhD

Earth Systems Institute

310 N Mt Shasta Blvd, Suite 6
Mt Shasta, CA 96067

530926 1066

206 200 3452 (cell)
www.terrainworks.com
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From: Lee Benda

To: J Allan

Cc: Mazeika Sullivan; Armitage, Thomas; Amanda D. Rodewald

Subject: Re: Charge Question #4b write-up draft

Date: Thursday, January 23, 2014 6:49:18 PM

Attachments: EPA SAB Recommendations Section 4b _01.18.2013 smps JDA LEB.docx

Mazeika and Dave,
Mazeika - thank you for taking the lead on pulling our comments together. | added some

m

aterial and comments to Dave's edited doc to make things easier for you (hopefully). Some

of my comments or inserts could be redundant, that is, driving home an already existing point
in a different way. Thus, use what you can and don't hesitate to exclude what is not necessary.
Let me know how else | can help. Lee

On Thu, Jan 23, 2014 at 4:31 AM, J Allan <dallan@umich.edu> wrote:

Hi Mazeika and Lee

Mazeika, thanks for your leadership on this task. | think you've done a fine job. For the most
part I've made comments in the margins rather than track change edits, and leave it to you
(and any thoughts Lee adds) to determine what edits are warranted. | did insert one bulleted
item on chemical linkages. | think that inclusion can justify keeping "chemical” on the list,
and | think key finding d as presently written is both too brief and relies on an inappropriate
example (I think they use sediment trapping of an ag BMP to support wetland sediment
retention).

Looking over my notes, | have one more thought. | believe we wanted language that
specifically called out forested wetlands to be sure they are not overlooked. Perhaps that
will come out in the section covered by Dr. Fennessey.

Best, Dave

J. David Allan

Professor, School of Natural Resources & Environment
University of Michigan

Ann Arbor, MI 48109-1041

dallan@umich.edu
ph. 734.764.6553 fax 734.763.8965

http://snre.umich.edu/profile/dallan

On Sat, Jan 18, 2014 at 2:04 PM, Mazeika Sullivan <sullivan.191@osu.edu> wrote:
Hi Lee and Dave -

I hope you are both well and off to a great start in 2014!

As you know, write-ups for our assigned charge questions are due January 31st. As a first
step, | thought we could work within our 4b sub-subgroup to craft a draft version that we
can then link with the write-up of the broader 4 subgroup. To that end, I have worked on
a draft document for Charge Question #4b, largely based on the version | presented at the
Panel meeting in Dec, but with updates from the subsequent Panel discussion, comments
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4(b) Conclusion (2) in section 1.4.2 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 4(a) above. Please comment on whether the conclusions and findings in section 1.4.2 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported.





General Comments: 





SAB Panel members are in general agreement that there is strong scientific support that riparian and floodplain wetlands are highly connected to receiving waters through multiple pathways, including hydrological and biological connectivity. However, the key findings and conclusions to this chapter need to be directly related to the information presented in Section 5.3 on Riparian and Floodplain Wetlands, and should parallel one another. Any conclusions presented in Section 1.4.2 should align with conclusions presented in Sections 5.5 and 6.1. Currently, many of the conclusions are drawn from literature related to non-floodplain riparian zones, which weakens the potential opportunity to present direct evidence of connectivity (or lack thereof) between waters and wetlands in riparian/floodplain settings with receiving systems. SAB Panel members viewed this discrepancy as highly problematic.  	Comment by Mazeika: I have notes relative to the Panel discussion that the chemical connectivity not as well established.  Any thoughts on that relative to our suggestions here?
DAVE suggests we insert ‘chemical’ in keeping with the overall framework, and suggest that additional literature be reviewed to support this inclusion. Changes to nitrate and DOC, as well as sediment storage, should be easily documented. There is ample literature on the water purification function of wetlands, and this is the rationale for constructed wetlands	Comment by David: Suggest “riparian zones that are adjacent to water bodies rather than floodplains that are periodically inundated”.  However, I understand what is meant – do others feel the more detailed wording is needed?	Comment by Lee: In addition, there appears to be a lack of clarity regarding the science (and cited literature) between floodplains that are not wetlands and floodplains that either have wetlands (floodplain wetlands) or that are inundated sufficiently frequently to be classified as wetlands. This distinction is important and should be highlighted and carried through the text. The inclusion of floodplains (that are not wetlands or not inundated frequently enough to be wetlands) in the report may risk criticism because it appears to either enlarge the definition of a river or downstream waters (not now included in the definition of rivers in the glossary) or to bring into the report another landform unrelated to rivers per se (active channel) and wetlands.






We offer the following additional recommendations (not in order of importance): 





1. Inconsistent terminology: 


[bookmark: _GoBack]We suggest that the language referring to riparian and floodplain wetlands remain consistent both within the key finding and conclusion sections as well as throughout Section 5.3 (e.g., riparian areas, riparian and floodplain areas, riparian/floodplain waters, etc. – Tables 5.1 and 5.3). Panel members found the use of riparian and floodplain areas to be particularly problematic, as these terms extend beyond water bodies. The term “riparian” or “riparian areas” should be little used unless it refers directly to riparian wetlands or floodplains that are classified as wetlands by frequency of inundation because it leaves the appearance of roping in non wetland riparian areas into the report, e.g., extending the report beyond its key objectives (Note that the Glossary definitions distinguish between Riparian Areas and Riparian Wetlands as well as among Floodplain, Floodwater, and Floodplain Wetland. Also note that Upland is defined as: “(1) Higher elevation lands surrounding streams and their floodplains. (2) Within the wetland literature, specifically refers to any area that is not a water body and does not met the Cowardin et al. (1979) three-attribute wetland definition.”) We recommend that bidirectional wetlands be called “waters and wetlands in riparian/floodplain settings”. The terminology used in the key findings and conclusions must align with the Glossary definitions and the Conceptual Framework.





2. Temporal component: 


We suggest that the key findings and conclusions recognize the temporal dimension of waters and wetlands in riparian/floodplain settings relative to downstream connectivity; water residence times and the transient nature of floodplains should be key points. This conclusion should reflect the main message of the new temporal section proposed for Section 5.3. This temporal perspective, combined with an emphasis on developing (and illustrating) a strength of connectivity, could be done using the well developed science of flood forecasting (probability) as a function of vertical and lateral connectivity (this might prove to be the best chance at highlighting how to estimate the degree of connectivity using the flood frequency – floodplain inundation science throughout the entire report given the state of that science and reader’s familiarity with it).	Comment by David: Suggest insert “consistent with the four-dimensional framework of the conceptual framework set forth in chapter 2	Comment by Lee: Are you referring to what is being proposed for the revised Conceptual Framework? Or?	Comment by David: We could also recommend that section 5.3 explicitly define recurrence interval and refer to the large body of hydrologic literature on estimation approaches. This could mention overbank flows (2 years out of 3), 10-yr and 100-yr events to establish the variable timescale for connectivity. This might be incorporated into the suggestion on flood fore-casting just below.
Going beyond what I would argue for here, but as context for my remark:  In my reading of the chapter 2 sub-committee, there is language that implies to me that everything is connected given a long enough timeframe.  I will suggest to that group that we should put reasonable bounds on time (say, 100-yr events) for the timeframe to be taken seriously, and I think the magnitude-frequency relationship needs more attention.   





3. Further quantification:


The key conclusions could be more empirical or more specifically described. Where there is demonstrated connectivity, it should be quantified (e.g., of X studies, X% support conclusion of connectivity).














Chemical linkages


We recommend that the role of riparian and floodplain wetlands in storing and transforming chemical constituents be expanded under key finding d. This may require additional literature review (in section 5.3) in order to refer to literature on riparian and floodplain wetlands rather than rely on riparian and upland examples. Changes to nitrate and DOC, as well as sediment storage, should be easily documented. There is ample literature on the water purification function of wetlands, and this is the rationale for constructed wetlands.





4. Biological linkages including food webs: 


We recommend further highlighting the role of biological connectivity between waters and wetlands in riparian/floodplain settings and receiving systems in the key findings and conclusions. In particular, we encourage highlighting that waters and wetlands in riparian/floodplain settings and receiving systems are intimately linked through biological connections (including integrated wetland-river food webs) across a range of spatial and temporal scales.  Explicitly make linkages to downstream waters. For example: “Riparian wetlands can provide critical nursery habitat for fish, which then disperse into downstream waters, becoming part of river food webs and serving as a biological vector of nutrients, etc.” Lastly, there also may be an opportunity to mention the importance of waters and wetlands in riparian/floodplain settings for species that are economically important, but this would have to be first developed in the body of the report. 	Comment by David: Might we add, “or are federal or state-listed as threatened”





5. Export vs. exchange:


We recommend using an “exchange” vs. “export” framework, i.e., reciprocal exchanges between waters and wetlands in riparian/floodplain settings and receiving waters. In this way, it is clear that bidirectional biological, chemical, and hydrological transfers characterize the connections between the two systems. 





6. Case studies:  


Many panel members found the case studies to be useful. Building on recommendations from 4a, we suggest more explicitly linking the findings from these studies to the overall conclusions. 





7. Human impacts: 


In some cases, it may be that through wetland alteration that connectivity is most clearly demonstrated. Thus, the conclusions could be improved by explicitly mentioning how human activities (impairment as well as restoration) alter connectivity of waters and wetlands in riparian/floodplain settings with receiving systems (again using the flood frequency – lateral connectivity argument, this might represent the best opportunity to illustrate [many studies] how diking etc. has clearly diminished connectivity both in individual river segments and in aggregate (many floodplains along long stretch of rivers, if not entire rivers). 	Comment by David: Suggest re-wording: “ human alteration of connectivity most clearly demonstrates how riparian and wetland function is linked to adjacent waters.  Mention should be made of alterations that both increase connectivity, such as ditches, and decrease connectivity, such as levees.  





8. Aggregrate/cumuluative effects:


We recommend that the importance of considering waters and wetlands in riparian/floodplain settings in the aggregate should be underscored in the key findings and conclusions. For example, these sections could briefly illustrate how floodplain storage in the aggregate (e.g., floodplains in dozens to hundreds of individual channel reaches) yields a very positive ecological and service effect in flood attenuation.





9. Channel Migration Zones:


This relates to #2 above (Temporal Component) and addresses the lateral connectivity of rivers to their valley floors (not necessarily floodplains but include non floodplain valley floors). In one year a floodplain (including as a wetland) can exist on one side of the channel, and the next year following a large flood, the active channel may have migrated 100 meters to the opposite size, stranding the former floodplain and creating new floodplains on that side. Thus floodplains, including wetlands, is temporally variable and transient and connectivity could include what has been referred to as the “channel migration zone”. Some states have regulations about how to define and protect (regulate development) in channel migration zones that are non-floodplain portions of the valley floor.








Detailed Comments and Alternative Wording Suggestions:





For 1.4.2


Throughout. Use “waters and wetlands in riparian/floodplain settings”.


1-9 line 9. After “and maturation habitat for stream insects” add, “and thus form integral components of river food webs” of other language that undescores food web connectivity.


1-9 line 15, bullet a. Delete first sentence.  Strive for consistency in terminology; i.e., suggest using “waters and wetlands in riparian/floodplain settings”.





1-9 line 21, bullet a. Delete “some”.


1-9 line 25, bullet b. Is “densely” needed? Suggest “variably”.


1-9 line 35, bullet c.  Specify waters and wetlands in riparian/floodplain settings in lead sentence.


1-9 line 35, bullet c. Suggest “storing and subsequently releasing” rather than “desynchronizing”.


1-10 line 3, bullet d.  Lead with “Waters and wetlands in riparian/floodplain settings”.


1-10 lines 5-6, bullet d. This example looks like an agricultural BMP and may not be appropriate.  Suggest revisiting p 5-7 lines 24-35 for a more relevant example.


1-10 line 7, bullet e.  Lead sentence emphasizes ecosystem function but body of paragraph describes biological connectivity. This might require a different lead sentence or an additional bullet on functional components/processes.


1-10 line 23, bullet e. Suggest including the importance of waters and wetlands in riparian/floodplain settings to birds, and how birds can spatially integrate the watershed landscape. 


Conclusions elsewhere:


Throughout. Use “waters and wetlands in riparian/floodplain settings”.


5-37 top para, lines 6-17.  This is a strong paragraph and may be preferable to the opening para of 1.4.2.  At least try to get some of these points into the opening of 1.4.2.


Table 5.3. Bullets use “riparian areas” and it would be preferable to call out “waters and wetlands in riparian/floodplain settings”. The second bullet appears to be bit overgeneralized, as there can be high variability in lateral flow and exchange along the drainage network (e.g., beads on a string). Also, if the text in this chapter on riparian areas is moved to the streams chapter and replaced with other material, further changes may be needed.


6-1 lines 23-34.  This additional conclusion section is fine, but again check for consistency of terms.  Also, sediments are identified as both a source and sink in the same paragraph.  Most commonly they are a sink. It might be preferable to refer to sediment exchange influencing channel dynamics.


6-1 line 30.  Suggest connecting nursery habitat to healthy downstream populations. Also suggest reinforcing that waters and wetlands in riparian/floodplain settings are tightly coupled through food-web linkages. Role and importance of birds should also be mentioned.  




by Dr. Rains and his subgroup recently distributed in response to Charge Question #2, as
well as additional detailed comments including those that you both provided at the
meeting.

If you could get back to me with edits, comments, and additions to this document, that
would be great. In particular, we may want to flesh out some of the points more fully. If
you could use track changes, that would be very helpful and would assist me in merging
your sets of comments. I'm meeting with Dr. Fennessy (lead writer for 4a) next Friday
(01/24) to work on merging 4a and 4b write-ups into a unified document, so if there's any
chance you could get me comments back before then, it would be greatly appreciated.

Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191 @osu.edu
Phone: 614-292-7314
Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

Lee Benda PhD

Earth Systems Institute

310 N Mt Shasta Blvd, Suite 6
Mt Shasta, CA 96067

530 926 1066

206 200 3452 (cell)
www.terrainworks.com
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From: J Allan

To: Mazeika Sullivan

Cc: leebenda@earthsystems.net; Armitage, Thomas; Amanda D. Rodewald
Subject: Re: Charge Question #4b write-up draft

Date: Thursday, January 23, 2014 7:31:50 AM

Attachments: EPA SAB Recommendations Section 4b _01.18.2013 smps JDA.docx

Hi Mazeika and Lee

Mazeika, thanks for your leadership on this task. I think you've done a fine job. For the most
part I've made comments in the margins rather than track change edits, and leave it to you
(and any thoughts Lee adds) to determine what edits are warranted. | did insert one bulleted
item on chemical linkages. | think that inclusion can justify keeping "chemical” on the list,
and 1 think key finding d as presently written is both too brief and relies on an inappropriate
example (I think they use sediment trapping of an ag BMP to support wetland sediment
retention).

Looking over my notes, | have one more thought. I believe we wanted language that
specifically called out forested wetlands to be sure they are not overlooked. Perhaps that will
come out in the section covered by Dr. Fennessey.

Best, Dave

J. David Allan

Professor, School of Natural Resources & Environment
University of Michigan

Ann Arbor, MI 48109-1041

dallan@umich.edu
ph. 734.764.6553 fax 734.763.8965

http://snre.umich.edu/profile/dallan

On Sat, Jan 18, 2014 at 2:04 PM, Mazeika Sullivan <sullivan.191@osu.edu> wrote:
Hi Lee and Dave -

I hope you are both well and off to a great start in 2014!

As you know, write-ups for our assigned charge questions are due January 31st. As a first
step, | thought we could work within our 4b sub-subgroup to craft a draft version that we
can then link with the write-up of the broader 4 subgroup. To that end, | have worked on a
draft document for Charge Question #4b, largely based on the version | presented at the
Panel meeting in Dec, but with updates from the subsequent Panel discussion, comments by
Dr. Rains and his subgroup recently distributed in response to Charge Question #2, as well
as additional detailed comments including those that you both provided at the meeting.

If you could get back to me with edits, comments, and additions to this document, that
would be great. In particular, we may want to flesh out some of the points more fully. If
you could use track changes, that would be very helpful and would assist me in merging
your sets of comments. I'm meeting with Dr. Fennessy (lead writer for 4a) next Friday
(01/24) to work on merging 4a and 4b write-ups into a unified document, so if there's any
chance you could get me comments back before then, it would be greatly appreciated.
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4(b) Conclusion (2) in section 1.4.2 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 4(a) above. Please comment on whether the conclusions and findings in section 1.4.2 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported.





General Comments: 





SAB Panel members are in general agreement that there is strong scientific support that riparian and floodplain wetlands are highly connected to receiving waters through multiple pathways, including hydrological and biological connectivity. However, the key findings and conclusions to this chapter need to be directly related to the information presented in Section 5.3 on Riparian and Floodplain Wetlands, and should parallel one another. Any conclusions presented in Section 1.4.2 should align with conclusions presented in Sections 5.5 and 6.1. Currently, many of the conclusions are drawn from literature related to non-floodplain riparian zones, which weakens the potential opportunity to present direct evidence of connectivity (or lack thereof) between waters and wetlands in riparian/floodplain settings with receiving systems. SAB Panel members viewed this discrepancy as highly problematic. 	Comment by Mazeika: I have notes relative to the Panel discussion that the chemical connectivity not as well established.  Any thoughts on that relative to our suggestions here?
DAVE suggests we insert ‘chemical’ in keeping with the overall framework, and suggest that additional literature be reviewed to support this inclusion. Changes to nitrate and DOC, as well as sediment storage, should be easily documented. There is ample literature on the water purification function of wetlands, and this is the rationale for constructed wetlands	Comment by David: Suggest “riparian zones that are adjacent to water bodies rather than floodplains that are periodically inundated”.  However, I understand what is meant – do others feel the more detailed wording is needed?





We offer the following additional recommendations (not in order of importance): 





1. Inconsistent terminology: 


We suggest that the language referring to riparian and floodplain wetlands remain consistent both within the key finding and conclusion sections as well as throughout Section 5.3 (e.g., riparian areas, riparian and floodplain areas, riparian/floodplain waters, etc.). Panel members found the use of riparian and floodplain areas to be particularly problematic, as these terms extend beyond water bodies. (Note that the Glossary definitions distinguish between Riparian Areas and Riparian Wetlands as well as among Floodplain, Floodwater, and Floodplain Wetland. Also note that Upland is defined as: “(1) Higher elevation lands surrounding streams and their floodplains. (2) Within the wetland literature, specifically refers to any area that is not a water body and does not met the Cowardin et al. (1979) three-attribute wetland definition.”) We recommend that bidirectional wetlands be called “waters and wetlands in riparian/floodplain settings”. The terminology used in the key findings and conclusions must align with the Glossary definitions.





2. Temporal component: 


We suggest that the key findings and conclusions recognize the temporal dimension of waters and wetlands in riparian/floodplain settings relative to downstream connectivity; water residence times and the transient nature of floodplains should be key points. This conclusion should reflect the main message of the new temporal section proposed for Section 5.3. This temporal perspective, combined with an emphasis on developing (and illustrating) a strength of connectivity, could be done using the well developed science of flood forecasting (probability) as a function of vertical and lateral connectivity.	Comment by David: Suggest insert “consistent with the four-dimensional framework of the conceptual framework set forth in chapter 2	Comment by David: We could also recommend that section 5.3 explicitly define recurrence interval and refer to the large body of hydrologic literature on estimation approaches. This could mention overbank flows (2 years out of 3), 10-yr and 100-yr events to establish the variable timescale for connectivity. This might be incorporated into the suggestion on flood fore-casting just below.
Going beyond what I would argue for here, but as context for my remark:  In my reading of the chapter 2 sub-committee, there is language that implies to me that everything is connected given a long enough timeframe.  I will suggest to that group that we should put reasonable bounds on time (say, 100-yr events) for the timeframe to be taken seriously, and I think the magnitude-frequency relationship needs more attention.   





3. Further quantification:


The key conclusions could be more empirical or more specifically described. Where there is demonstrated connectivity, it should be quantified (e.g., of X studies, X% support conclusion of connectivity).














Chemical linkages


[bookmark: _GoBack]We recommend that the role of riparian and floodplain wetlands in storing and transforming chemical constituents be expanded under key finding d. This may require additional literature review (in section 5.3) in order to refer to literature on riparian and floodplain wetlands rather than rely on riparian and upland examples. Changes to nitrate and DOC, as well as sediment storage, should be easily documented. There is ample literature on the water purification function of wetlands, and this is the rationale for constructed wetlands.





4. Biological linkages including food webs: 


We recommend further highlighting the role of biological connectivity between waters and wetlands in riparian/floodplain settings and receiving systems in the key findings and conclusions. In particular, we encourage highlighting that waters and wetlands in riparian/floodplain settings and receiving systems are intimately linked through biological connections (including integrated wetland-river food webs) across a range of spatial and temporal scales.  Explicitly make linkages to downstream waters. For example: “Riparian wetlands can provide critical nursery habitat for fish, which then disperse into downstream waters, becoming part of river food webs and serving as a biological vector of nutrients, etc.” Lastly, there also may be an opportunity to mention the importance of waters and wetlands in riparian/floodplain settings for species that are economically important, but this would have to be first developed in the body of the report. 	Comment by David: Might we add, “or are federal or state-listed as threatened”





5. Export vs. exchange:


We recommend using an “exchange” vs. “export” framework, i.e., reciprocal exchanges between waters and wetlands in riparian/floodplain settings and receiving waters. In this way, it is clear that bidirectional biological, chemical, and hydrological transfers characterize the connections between the two systems. 





6. Case studies:  


Many panel members found the case studies to be useful. Building on recommendations from 4a, we suggest more explicitly linking the findings from these studies to the overall conclusions. 





7. Human impacts: 


In some cases, it may be that through wetland alteration that connectivity is most clearly demonstrated. Thus, the conclusions could be improved by explicitly mentioning how human activities (impairment as well as restoration) alter connectivity of waters and wetlands in riparian/floodplain settings with receiving systems. 	Comment by David: Suggest re-wording: “ human alteration of connectivity most clearly demonstrates how riparian and wetland function is linked to adjacent waters.  Mention should be made of alterations that both increase connectivity, such as ditches, and decrease connectivity, such as levees.  





8. Aggregrate/cumuluative effects:


We recommend that the importance of considering waters and wetlands in riparian/floodplain settings in the aggregate should be underscored in the key findings and conclusions. For example, these sections could briefly illustrate how floodplain storage in the aggregate yields a very positive ecological and service effect in flood attenuation.








Detailed Comments and Alternative Wording Suggestions:





For 1.4.2


Throughout. Use “waters and wetlands in riparian/floodplain settings”.


1-9 line 9. After “and maturation habitat for stream insects” add, “and thus form integral components of river food webs” of other language that undescores food web connectivity.


1-9 line 15, bullet a. Delete first sentence.  Strive for consistency in terminology; i.e., suggest using “waters and wetlands in riparian/floodplain settings”.





1-9 line 21, bullet a. Delete “some”.


1-9 line 25, bullet b. Is “densely” needed? Suggest “variably”.


1-9 line 35, bullet c.  Specify waters and wetlands in riparian/floodplain settings in lead sentence.


1-9 line 35, bullet c. Suggest “storing and subsequently releasing” rather than “desynchronizing”.


1-10 line 3, bullet d.  Lead with “Waters and wetlands in riparian/floodplain settings”.


1-10 lines 5-6, bullet d. This example looks like an agricultural BMP and may not be appropriate.  Suggest revisiting p 5-7 lines 24-35 for a more relevant example.


1-10 line 7, bullet e.  Lead sentence emphasizes ecosystem function but body of paragraph describes biological connectivity. This might require a different lead sentence or an additional bullet on functional components/processes.


1-10 line 23, bullet e. Suggest including the importance of waters and wetlands in riparian/floodplain settings to birds, and how birds can spatially integrate the watershed landscape. 


Conclusions elsewhere:


Throughout. Use “waters and wetlands in riparian/floodplain settings”.


5-37 top para, lines 6-17.  This is a strong paragraph and may be preferable to the opening para of 1.4.2.  At least try to get some of these points into the opening of 1.4.2.


Table 5.3. Bullets use “riparian areas” and it would be preferable to call out “waters and wetlands in riparian/floodplain settings”. The second bullet appears to be bit overgeneralized, as there can be high variability in lateral flow and exchange along the drainage network (e.g., beads on a string). Also, if the text in this chapter on riparian areas is moved to the streams chapter and replaced with other material, further changes may be needed.


6-1 lines 23-34.  This additional conclusion section is fine, but again check for consistency of terms.  Also, sediments are identified as both a source and sink in the same paragraph.  Most commonly they are a sink. It might be preferable to refer to sediment exchange influencing channel dynamics.


6-1 line 30.  Suggest connecting nursery habitat to healthy downstream populations. Also suggest reinforcing that waters and wetlands in riparian/floodplain settings are tightly coupled through food-web linkages. Role and importance of birds should also be mentioned.  




Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
Phone: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan
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From: Lee Benda

To: Mazeika Sullivan

Cc: Allan, J; Armitage, Thomas; Amanda D. Rodewald
Subject: Re: Charge Question #4b write-up draft

Date: Monday, January 20, 2014 6:19:41 PM

Hi Mazieka,

Thank you for working this up, I will return draft by mid week. Best, Lee

On Sat, Jan 18, 2014 at 11:04 AM, Mazeika Sullivan <sullivan.191@osu.edu> wrote:
Hi Lee and Dave -

I hope you are both well and off to a great start in 2014!

As you know, write-ups for our assigned charge questions are due January 31st. As a first
step, | thought we could work within our 4b sub-subgroup to craft a draft version that we
can then link with the write-up of the broader 4 subgroup. To that end, | have worked on a
draft document for Charge Question #4b, largely based on the version | presented at the
Panel meeting in Dec, but with updates from the subsequent Panel discussion, comments by
Dr. Rains and his subgroup recently distributed in response to Charge Question #2, as well
as additional detailed comments including those that you both provided at the meeting.

If you could get back to me with edits, comments, and additions to this document, that
would be great. In particular, we may want to flesh out some of the points more fully. If
you could use track changes, that would be very helpful and would assist me in merging
your sets of comments. I'm meeting with Dr. Fennessy (lead writer for 4a) next Friday
(01/24) to work on merging 4a and 4b write-ups into a unified document, so if there's any
chance you could get me comments back before then, it would be greatly appreciated.

Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
Phone: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

Lee Benda PhD
Earth Systems Institute
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From: J Allan

To: Mazeika Sullivan

Cc: leebenda@earthsystems.net; Armitage, Thomas; Amanda D. Rodewald
Subject: Re: Charge Question #4b write-up draft

Date: Monday, January 20, 2014 4:54:39 PM

Thanks Mazeika, I'll endeavor to respond before COB thursday.
Best, Dave

J. David Allan

Professor, School of Natural Resources & Environment
University of Michigan

Ann Arbor, M1 48109-1041

dallan@umich.edu
ph. 734.764.6553 fax 734.763.8965

http://snre.umich.edu/profile/dallan

On Sat, Jan 18, 2014 at 2:04 PM, Mazeika Sullivan <sullivan.191@osu.edu> wrote:
Hi Lee and Dave -

I hope you are both well and off to a great start in 2014!

As you know, write-ups for our assigned charge questions are due January 31st. As a first
step, | thought we could work within our 4b sub-subgroup to craft a draft version that we
can then link with the write-up of the broader 4 subgroup. To that end, | have worked on a
draft document for Charge Question #4b, largely based on the version | presented at the
Panel meeting in Dec, but with updates from the subsequent Panel discussion, comments by
Dr. Rains and his subgroup recently distributed in response to Charge Question #2, as well
as additional detailed comments including those that you both provided at the meeting.

If you could get back to me with edits, comments, and additions to this document, that
would be great. In particular, we may want to flesh out some of the points more fully. If
you could use track changes, that would be very helpful and would assist me in merging
your sets of comments. I'm meeting with Dr. Fennessy (lead writer for 4a) next Friday
(01/24) to work on merging 4a and 4b write-ups into a unified document, so if there's any
chance you could get me comments back before then, it would be greatly appreciated.

Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
Phone: 614-292-7314
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From: J Allan

To: Mazeika Sullivan

Cc: Lee Benda; Armitage, Thomas; Amanda D. Rodewald
Subject: Re: Charge Question #4b write-up draft

Date: Saturday, January 25, 2014 3:20:37 PM

Hello Mazeika, 1 received your email and will respond by next wednesday
Best, Dave

J. David Allan

Professor, School of Natural Resources & Environment
University of Michigan

Ann Arbor, M1 48109-1041

dallan@umich.edu
ph. 734.764.6553 fax 734.763.8965

http://snre.umich.edu/profile/dallan

On Sat, Jan 25, 2014 at 11:28 AM, Mazeika Sullivan <sullivan.191@osu.edu> wrote:
Hi Dave and Lee -

I've revised the document and have incorporated each of your comments. | also met with Dr.
Fennessy yesterday and we are working together to make sure 4a and 4b are well aligned. If
you could review the revised 4b draft (attached) and get any thoughts or comments back to
me by Wed (01/29), that would be very helpful. | plan on submitting it Thursday afternoon
or Friday morning.

Best regards,
Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
Phone: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

On Thu, Jan 23, 2014 at 6:48 PM, Lee Benda |G ot

Mazeika and Dave,

Mazeika - thank you for taking the lead on pulling our comments together. | added some
material and comments to Dave's edited doc to make things easier for you (hopefully).
Some of my comments or inserts could be redundant, that is, driving home an already
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existing point in a different way. Thus, use what you can and don't hesitate to exclude
what is not necessary. Let me know how else I can help. Lee

On Thu, Jan 23, 2014 at 4:31 AM, J Allan <dallan@umich.edu> wrote:
Hi Mazeika and Lee

Mazeika, thanks for your leadership on this task. I think you've done a fine job. For the
most part I've made comments in the margins rather than track change edits, and leave
it to you (and any thoughts Lee adds) to determine what edits are warranted. | did insert
one bulleted item on chemical linkages. 1 think that inclusion can justify keeping
"chemical” on the list, and | think key finding d as presently written is both too brief
and relies on an inappropriate example (I think they use sediment trapping of an ag
BMP to support wetland sediment retention).

Looking over my notes, | have one more thought. I believe we wanted language that
specifically called out forested wetlands to be sure they are not overlooked. Perhaps
that will come out in the section covered by Dr. Fennessey.

Best, Dave

J. David Allan

Professor, School of Natural Resources & Environment
University of Michigan

Ann Arbor, MI 48109-1041

dallan@umich.edu
ph. 734.764.6553 fax 734.763.8965

http://snre.umich.edu/profile/dallan

On Sat, Jan 18, 2014 at 2:04 PM, Mazeika Sullivan <sullivan.191@osu.edu> wrote:
Hi Lee and Dave -

I hope you are both well and off to a great start in 2014!

As you know, write-ups for our assigned charge questions are due January 31st. As a
first step, | thought we could work within our 4b sub-subgroup to craft a draft version
that we can then link with the write-up of the broader 4 subgroup. To that end, | have
worked on a draft document for Charge Question #4b, largely based on the version |
presented at the Panel meeting in Dec, but with updates from the subsequent Panel
discussion, comments by Dr. Rains and his subgroup recently distributed in response
to Charge Question #2, as well as additional detailed comments including those that
you both provided at the meeting.

If you could get back to me with edits, comments, and additions to this document, that
would be great. In particular, we may want to flesh out some of the points more fully.

If you could use track changes, that would be very helpful and would assist me in
merging your sets of comments. I'm meeting with Dr. Fennessy (lead writer for 4a)
next Friday (01/24) to work on merging 4a and 4b write-ups into a unified document,
so if there's any chance you could get me comments back before then, it would be
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greatly appreciated.

Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
Phone: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

Lee Benda PhD

Earth Systems Institute

310 N Mt Shasta Blvd, Suite 6
Mt Shasta, CA 96067

530 926 1066

206 200 3452 (cell)
WWW.terrainworks.com
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From: Michael Gooseff

To: Emily Bernhardt

Cc: hassy@cox.net; Robert Brooks; Armitage, Thomas; Goodman, Iris; adr79@cornell.edu
Subject: Re: Compiled ERB panel comments related to 5b

Date: Wednesday, January 15, 2014 1:56:47 AM

Hi Emily et al.,

Greetings

Best,
Mike

On Fri, Jan 3, 2014 at 1:58 PM, Emily Bernhardt <ebernhar@duke.edu> wrote:
Happy New Year my fellow 5bers.

I have gone through and updated our section of the google doc to be a very brief set of
recommendations. If you go to the doc
(https://docs.google.com/document/d/1iG5L Y'Y 92MxkA3KkzIz7x-PKXbGa7--
mHifbl4JcfL 21/edit?usp=sharing) you can see the 5b section beginning on p. 8. If you could
comment (directly on the document or in a reply all email, we can get this wrapped up
quickly and then incorporated together with 5a.

| attach the powerpoint summary that we shared with folks. One thing | changed on the
google doc is the wording in that last suggested additional key finding about cumulative
impacts. Apparently we need to be very careful not to make reference to any specific human
intervention - so we should phrase this more broadly as changes to any 1 wetland needing to
be assessed in context of ongoing or predicted changes to other wetlands. We may need
some advice / clarification on this from EPA staff to make sure we're not using words that
have a different legal or regulatory meaning than we intended, but I think its useful to
broaden the finding so that it is inclusive of things like climate change in addition to any
sort of land use change.

I hope you all had a lovely holiday.

On Tue, Dec 17, 2013 at 11:39 AM, Emily Bernhardt <ebernhar@duke.edu> wrote:
my notes on the discussion are now inserted above the original document. The one good
point that | don't think | captured (because my typing was slower than the conversation)
where the points that Genevieve Ali was making about proximity x type.... if someone
wrote something about that down it would be great to get that inserted.
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On Tue, Dec 17, 2013 at 9:15 AM, Emily Bernhardt <ebernhar@duke.edu> wrote:
sorry, that's not much use.

but, now the document includes my quick summary of the categories of comments at the
top.

Emily

On Tue, Dec 17, 2013 at 8:54 AM, Michael Gooseff <mgooseff@rams.colostate.edu>
wrote:
no attachment?

On Tue, Dec 17, 2013 at 5:38 AM, Emily Bernhardt <ebernhar@duke.edu> wrote:
Hi fellow 5b writers... | cut and compiled the 5b reactions out of the panel to assist
us in our work this afternoon.

Emily

SKLLKFS ~~meem~ <FSS>L
Emily Bernhardt

Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708
emily.bernhardt@duke.edu
646-825-1278 (cell)
919-660-7318 (office)

<L L KL KK K K KK K K KK S SSSSSSSSSS>S>S>>>
Michael N. Gooseff, Associate Professor

Civil & Environmental Engineering

Colorado State University

Campus Delivery 1372

Fort Collins, CO 80523-1372

email: mgooseff@engr.colostate.edu
phone: 970-491-6057

web: http://www.engr.colostate.edu/~mgooseff/
LIS SSSSSSSSSSSSS>S>
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Emily Bernhardt

Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708
emily.bernhardt@duke.edu
646-825-1278 (cell)
919-660-7318 (office)

Emily Bernhardt

Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708
emily.bernhardt@duke.edu
646-825-1278 (cell)
919-660-7318 (office)

Emily Bernhardt

Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708
emily.bernhardt@duke.edu
646-825-1278 (cell)
919-660-7318 (office)
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Michael N. Gooseff, Associate Professor

Civil & Environmental Engineering

Colorado State University

Campus Delivery 1372

Fort Collins, CO 80523-1372
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email: mgooseff@engr.colostate.edu
phone: 970-491-6057

web: http://www.engr.colostate.edu/~mgooseff/
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From: Robert Brooks

To: Emily Bernhardt

Cc: Michael Gooseff; hassy@cox.net; Armitage, Thomas; Goodman, Iris; adr79@cornell.edu
Subject: Re: Compiled ERB panel comments related to 5b

Date: Sunday, January 26, 2014 8:48:50 PM

Hi all - Apologies for the delayed response. The semester started, and I'm trying to find time to
compile the literature on biological connections that | promised. I'll work to send those out by
late Mon or Tue. They are meant to assist the primary authors of the document by providing
additional and more relevant citations, not for us to necessarily read.

Other than correcting a few typos, | agree with the current language and the diagram, as Emily
sent out (thanks Emily!).

I'm traveling the afternoon of the conference call, but plan to leave earlier, and then stop to
call in at 1pm. Talk to you then. Cheers, Rob

On Fri, Jan 3, 2014 at 3:58 PM, Emily Bernhardt <ebernhar@duke.edu> wrote:
Happy New Year my fellow 5bers.

I have gone through and updated our section of the google doc to be a very brief set of
recommendations. If you go to the doc
(https://docs.google.com/document/d/1iG5L Y'Y 92MxkA3KkzIz7x-PKXbGa7--
mHifbl4Jcfl 21/edit?usp=sharing) you can see the 5b section beginning on p. 8. If you could
comment (directly on the document or in a reply all email, we can get this wrapped up
quickly and then incorporated together with 5a.

| attach the powerpoint summary that we shared with folks. One thing I changed on the
google doc is the wording in that last suggested additional key finding about cumulative
impacts. Apparently we need to be very careful not to make reference to any specific human
intervention - so we should phrase this more broadly as changes to any 1 wetland needing to
be assessed in context of ongoing or predicted changes to other wetlands. We may need
some advice / clarification on this from EPA staff to make sure we're not using words that
have a different legal or regulatory meaning than we intended, but I think its useful to
broaden the finding so that it is inclusive of things like climate change in addition to any
sort of land use change.

I hope you all had a lovely holiday.

Emily

On Tue, Dec 17, 2013 at 11:39 AM, Emily Bernhardt <ebernhar@duke.edu> wrote:
my notes on the discussion are now inserted above the original document. The one good
point that I don't think | captured (because my typing was slower than the conversation)
where the points that Genevieve Ali was making about proximity x type.... if someone

wrote something about that down it would be great to get that inserted.

Emily



mailto:rpbrooks2@gmail.com

mailto:ebernhar@duke.edu

mailto:mgooseff@engr.colostate.edu

mailto:hassy@cox.net

mailto:Armitage.Thomas@epa.gov

mailto:Goodman.Iris@epa.gov

mailto:adr79@cornell.edu

mailto:ebernhar@duke.edu

https://docs.google.com/document/d/1iG5LYY92MxkA3Kkzlz7x-PKXbGa7--mHifbl4JcfL2I/edit?usp=sharing

https://docs.google.com/document/d/1iG5LYY92MxkA3Kkzlz7x-PKXbGa7--mHifbl4JcfL2I/edit?usp=sharing

mailto:ebernhar@duke.edu



On Tue, Dec 17, 2013 at 9:15 AM, Emily Bernhardt <ebernhar@duke.edu> wrote:
sorry, that's not much use.

but, now the document includes my quick summary of the categories of comments at the
top.

Emily

On Tue, Dec 17, 2013 at 8:54 AM, Michael Gooseff <mgooseff@rams.colostate.edu>
wrote:
no attachment?

On Tue, Dec 17, 2013 at 5:38 AM, Emily Bernhardt <ebernhar@duke.edu> wrote:
Hi fellow 5b writers... | cut and compiled the 5b reactions out of the panel to assist
us in our work this afternoon.

Emily

Emily Bernhardt

Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708
emily.bernhardt@duke.edu
646-825-1278 (cell)
919-660-7318 (office)
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Michael N. Gooseff, Associate Professor

Civil & Environmental Engineering

Colorado State University

Campus Delivery 1372

Fort Collins, CO 80523-1372

email: mgooseff@engr.colostate.edu
phone: 970-491-6057

web: http://www.engr.colostate.edu/~mgooseff/
LIS SSSSSSSSSSSSS>S>



mailto:ebernhar@duke.edu

mailto:mgooseff@rams.colostate.edu

mailto:ebernhar@duke.edu

mailto:emily.bernhardt@duke.edu

tel:646-825-1278

tel:919-660-7318

mailto:mgooseff@engr.colostate.edu

tel:970-491-6057

http://www.engr.colostate.edu/~mgooseff/



>SS~~~ <FS>S><
Emily Bernhardt

Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708
emily.bernhardt@duke.edu
646-825-1278 (cell)
919-660-7318 (office)

>KLKKK> ~mmm~ <*F>>>L
Emily Bernhardt

Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708
emily.bernhardt@duke.edu
646-825-1278 (cell)
919-660-7318 (office)

Emily Bernhardt

Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708
emily.bernhardt@duke.edu
646-825-1278 (cell)
919-660-7318 (office)



mailto:emily.bernhardt@duke.edu

tel:646-825-1278

tel:919-660-7318

mailto:emily.bernhardt@duke.edu

tel:646-825-1278

tel:919-660-7318

mailto:emily.bernhardt@duke.edu

tel:646-825-1278

tel:919-660-7318




From: Lee Benda

To: Armitage, Thomas

Subject: Re: Conceptual framework write-up prepared by Dr. Rains and his subgroup
Date: Thursday, January 23, 2014 6:56:22 PM

Hi Tom,

I just sent my edits and comments for charge question 4a to Dr. Sullivan and Dr. Allan.
Where should I send my comments on the Conceptual Framework charge question? Thanks,
Lee

On Wed, Jan 8, 2014 at 3:49 PM, Armitage, Thomas <Armitage. Thomas@epa.gov> wrote:

Dear Charge Question #4 subgroup members,

As discussed at the SAB Connectivity Panel meeting in December, Dr. Rodewald has asked
me to send you the attached draft write-up developed by Dr. Rains and his subgroup in
response to charge question #2 (the conceptual framework in Chapter 3 of EPA’s draft
report). This is provided for your information as you prepare the responses to your assigned
charge questions.

In order to comply with Federal Advisory Act requirements, please do not send comments
about Dr. Rains’ write-up to Panel members outside of your subgroup. The Federal
Advisory Committee Act requires that the Panel conduct its deliberations in public
meetings. The entire panel will receive the responses to all of the charge questions for
review when we send out the first draft of the Panel’s report. We will then hold a public
teleconference for the Panel to discuss its draft report.

I would like to remind the lead writers to share their write-ups with members of the
subgroup and to then send the write-up to Iris and me by Friday, January 31st. Please feel
free to contact me if you have questions. Thanks very much.

Tom Armitage
S

Thomas Armitage Ph.D.

Designated Federal Officer

EPA Science Advisory Board Office

202-564-2155 (phone/voice mail)



mailto:leebenda@gmail.com

mailto:Armitage.Thomas@epa.gov

mailto:Armitage.Thomas@epa.gov

tel:202-564-2155



202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W.
Washington, D.C. 20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan
Building, 1300 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

Lee Benda PhD

Earth Systems Institute

310 N Mt Shasta Blvd, Suite 6
Mt Shasta, CA 96067

530 926 1066

206 200 3452 (cell)
www.terrainworks.com
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http://www.terrainworks.com/




From: Robert Brooks

To: Armitage, Thomas
Subject: Re: Draft responses to charge questions 5a and 5b
Date: Monday, January 20, 2014 2:04:49 PM

Hi Tom - I'm working on my comments. My availability for a calls is below for the times
indicated. Thanks, Rob

Monday, January 271
2:30 — 5:30 pm (eastern time)

Available between 2:30-4:30 pm

Wednesday, January 29t

1:00 — 5:30 pm (eastern time)

Possibly 1:00-2:00 pm (traveling immediately after that)

Thursday. January 30t
2:00 — 4:00 pm (eastern time)

On Mon, Jan 20, 2014 at 12:09 PM, Armitage, Thomas <Armitage. Thomas@epa.gov> wrote:

Dear Charge Question 5a/5b subgroup members,

Drs. Bernhardt and Johnson asked me to send you the attached draft responses to charge
questions 5a and 5b for review and discussion on a subgroup conference call next week.
Please send any comments on the attached draft to Drs. Bernhardt and Johnson with a copy

to Iris and me.

If you have not yet sent me information on your availablity for the call, please let me know
whether you can be available for a one-hour call on the days/times listed in the email
below. Thanks very much.
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Tom Armitage
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Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)

armitage.thomas@epa.gov

From: Armitage, Thomas
Sent: Friday, January 17, 2014 12:57 PM

To: Genevieve.Ali@ad.umanitoba.ca; josselyn@wra-ca.com; ljohnson@d.umn.edu;
rpb2 @psu.edu; emily.bernhardt@duke.edu; mgooseff@engr.colostate.edu; hassy@cox.net

Cc: Goodman, Iris
Subject: SAB Connectivity Panel Charge Question 5a/5b subgroup conference call

Dear Charge Question 5a/5b subgroup members:

Drs. Johnson and Bernhardt have asked me to schedule a one-hour conference call of the
subgroup to discuss the write-up of the responses to charge questions 5(a) and 5(b). | will
send you their draft responses to both questions before the call.

Please send me a reply indicating when you could be available for a one-hour call during the
times listed on the following days:

Monday, January 740

2:30 — 5:30 pm (eastern time)

-y

Wednesday, January 29t

1:00 — 5:30 pm (eastern time)
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Thursday, January 30th

2:00 — 4:00 pm (eastern time)

Thanks very much,

Tom Armitage
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Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)

202-565-2098 (fax)

armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington,
D.C. 20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building,
1300 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004
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From: Michael Gooseff

To: Armitage, Thomas

Cc: Genevieve Ali; Mike Josselyn; ljohnson@d.umn.edu; rpb2@psu.edu; Robert Brooks; emily.bernhardt@duke.edu;
hassy@cox.net; Goodman, Iris; Amanda D. Rodewald

Subject: Re: Draft responses to charge questions 5a and 5b

Date: Monday, January 20, 2014 4:35:48 PM

Hi all,

Again, my apologies for being slow to respond. |

I will review and get back to Bernhardt and Johnson soon (with cc to Tom and Iris).

Best,
Mike

On Mon, Jan 20, 2014 at 10:09 AM, Armitage, Thomas <Armitage.Thomas@epa.gov> wrote:

Dear Charge Question 5a/5b subgroup members,

Drs. Bernhardt and Johnson asked me to send you the attached draft responses to charge
questions 5a and 5b for review and discussion on a subgroup conference call next week.
Please send any comments on the attached draft to Drs. Bernhardt and Johnson with a copy
to Iris and me.

If you have not yet sent me information on your availablity for the call, please let me know
whether you can be available for a one-hour call on the days/times listed in the email
below. Thanks very much.

Tom Armitage
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Thomas Armitage Ph.D.
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Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)

armitage.thomas@epa.gov

From: Armitage, Thomas
Sent: Friday, January 17, 2014 12:57 PM

To: Genevieve.Ali@ad.umanitoba.ca; josselyn@wra-ca.com; ljohnson@d.umn.edu;
rpb2 @psu.edu; emily.bernhardt@duke.edu; mgooseff@engr.colostate.edu; hassy@cox.net

Cc: Goodman, Iris
Subject: SAB Connectivity Panel Charge Question 5a/5b subgroup conference call

Dear Charge Question 5a/5b subgroup members:

Drs. Johnson and Bernhardt have asked me to schedule a one-hour conference call of the
subgroup to discuss the write-up of the responses to charge questions 5(a) and 5(b). | will
send you their draft responses to both questions before the call.

Please send me a reply indicating when you could be available for a one-hour call during the
times listed on the following days:

Monday, January 740

2:30 - 5:30 pm (eastern time)

-y

Wednesday, January 29t

1:00 — 5:30 pm (eastern time)

Thursday, January 30th

2:00 — 4:00 pm (eastern time)
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Thanks very much,

Tom Armitage
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Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)

202-565-2098 (fax)

armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington,
D.C. 20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building,
1300 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004
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Michael N. Gooseff, Associate Professor

Civil & Environmental Engineering

Colorado State University

Campus Delivery 1372

Fort Collins, CO 80523-1372

email: mgooseff@engr.colostate.edu
phone: 970-491-6057

web: http://www.engr.colostate.edu/~mgooseft/
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From: DN DXE o Hehalf of Emily Bernhardt

To: Mike Josselyn

Cc: liohnson@d.umn.edu; Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: Re: First Draft?

Date: Wednesday, January 15, 2014 11:49:50 AM

Mike

the revised 5b section is done (in the google doc) and ready for comment - so far | haven't
received any suggestions for changes.

i agree that a conference call amongst the 5a and 5b groups would be useful for finalizing our
part of the report.

Emly

On Wed, Jan 15, 2014 at 11:28 AM, Mike Josselyn <josselyn@wra-ca.com> wrote:

Lucinda and Emily:

Hope you had a good holiday to decompress from a busy 2013.

I am checking in to see how best to assist you with the first draft. | am glad to either supply
information, take on a specific assignment, or simply to wait until you distribute the draft to
us for review/comment/additions. Given that we need to get something out by the end of
the month, let me know your schedule. We may also need to discuss final drafts as a group
so we may want to alert Tom Armitage as to the need for a conference call, should we feel
that is necessary.

MICHAEL JOSSELYN, PhD, PWS | Principal | 0:415.454.8868 x125 | josselyn@wra-
ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437
South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800

Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855





The information contained in this email and any attachments are strictly confidential and are for the use of the intended
recipient. Any use, dissemination, distr bution, or reproduction of any part of this email or any attachment is proh bited. If you
are not the intended recipient, please notify the sender by return email and delete all copies including attachments

Emily Bernhardt

Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708
emily.bernhardt@duke.edu
646-825-1278 (cell)
919-660-7318 (office)










From: IDNE N o, behalf of Lucinda Johnson

To: Emily Bernhardt

Cc: Mike Josselyn; Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: Re: First Draft?

Date: Wednesday, January 15, 2014 3:47:06 PM

A conf call is a good idea.

Though we are not working on Monday, it would be the best day for me. Otherwise, my time
is limited to beginning of the day on Tuesday, and is spotty the rest of next week.

Lucinda

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Wed, Jan 15, 2014 at 10:44 AM, Emily Bernhardt <ebernhar@duke.edu> wrote:
Mike

the revised 5b section is done (in the google doc) and ready for comment - so far | haven't
received any suggestions for changes.

I agree that a conference call amongst the 5a and 5b groups would be useful for finalizing
our part of the report.

Emly

On Wed, Jan 15, 2014 at 11:28 AM, Mike Josselyn <josselyn@wra-ca.com> wrote:

Lucinda and Emily:

Hope you had a good holiday to decompress from a busy 2013.

I am checking in to see how best to assist you with the first draft. | am glad to either
supply information, take on a specific assignment, or simply to wait until you distribute
the draft to us for review/comment/additions.  Given that we need to get something out
by the end of the month, let me know your schedule. We may also need to discuss final
drafts as a group so we may want to alert Tom Armitage as to the need for a conference
call, should we feel that is necessary.
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MICHAEL JOSSELYN, PhD, PWS | Principal | 0:415.454.8868 x125 | josselyn@wra-
ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437

South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800

Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855

The information contained in this email and any attachments are strictly confidential and are for the use of the intended
recipient. Any use, dissemination, distribution, or reproduction of any part of this email or any attachment is prohibited. If
you are not the intended recipient, please notify the sender by return email and delete all copies including attachments
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Emily Bernhardt

Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708
emily.bernhardt@duke.edu
646-825-1278 (cell)
919-660-7318 (office)
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From: Emma Rosi-Marshall

To: Harvey. Judson

Cc: Charles Hawkins; Fausch.Kurt; Armitage, Thomas; Amanda D. Rodewald

Subject: Re: Harvey attachment included Re: Fwd: Revised section 3A of Connectivity report
Date: Thursday, January 23, 2014 4:01:47 AM

Thank you Jud,

If others might be willing to add some references, as they see fit,
this would be a great help.

Again, | would like t

remind folks that our deadline is Jan 31. We are well underway but
Jen Tank, lead writer for 3b would like to coordinate our efforts, so
I would like to send this to her soon. If you can add citations in

the next day or so that would be great, if not, just let me know.

Thanks so much to Jud for adding these references,
Emma

On 1/22/14, Harvey, Judson <jwharvey@usgs.gov> wrote:

> | forgot the attachment in my previous email - sorry. It is attached to
> this email.

>-Jud

> oo Forwarded message ----------

> From: Harvey, Judson <jwharvey@usgs.gov>

> Date: Wed, Jan 22, 2014 at 1:46 PM

> Subject: Re: Revised section 3A of Connectivity report

> To: Charles Hawkins <chuck.hawkins@usu.edu>

> Cc: Emma Rosi-Marshall <rosimarshalle@caryinstitute.org>, "Fausch,Kurt™" <
> Kurt.Fausch@colostate.edu>, "Amanda D. Rodewald" <arodewald@cornell.edu>,
> "Armitage, Thomas" <Armitage.Thomas@epa.gov>

>

>

> Hi Emma, Chuck, and Kurt.

>

> Thanks for your patience. | read the current draft with the most recent

> edits and liked it. What struck me was that many of our comments asked
> that the authors pay more attention to certain topical areas. It seemed

> that what was needed was for us to suggest some published studies that the
> authors might consider. | added approximately 30 references and divided
> these as appropriate among the sub-sections. Perhaps if you have time to
> review this you will see the need for some additional references. If not

> then | think our comments are good to go.

>

> Cheers,

>

> Jud

>

>

> On Mon, Jan 20, 2014 at 11:24 PM, Charles Hawkins

> <chuck.hawkins@usu.edu>wrote:

>

>> Emma and others:

>>

>> See my edits / comments. Some of our points are somewhat redundant and |
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>> | think we can merge in places to tighten our recommendations.
>>

>> Chuck

>>

>> Charles P Hawkins

>> Professor of Aquatic Ecology

>> Interim Head, Department of Watershed Sciences

>> Director, Western Center for Monitoring and Assessment of Freshwater
>> Ecosystems

>> Quinney College of Natural Resources

>> Utah State University, Logan, Utah 84322-5210

>> Www.cnr.usu.edu/wmc

>> *www.cnr.usu.edu/wats <http://www.cnr.usu.edu/wats>*
>> 435-797-2280 (Voice)

>> 435-797-1871 (FAX)

>>
>> *From:* Emma Rosi-Marshall [rosimarshalle@caryinstitute.org]

>> *Sent:* Wednesday, January 08, 2014 2:28 PM

>> *To:* Fausch,Kurt; Harvey, Judson; Charles Hawkins; Amanda D. Rodewald;
>> Armitage, Thomas

>> *Subject:* Revised section 3A of Connectivity report

>>

>> Dear Group Members,

>> | have incorporated the comments from other panelists into our response
>> to Charge Question 3A. | would appreciate if you all can look at this

>> and

>> let me know if you have additional suggestions for text to be included.
>>

>> In light of our 31 Jan deadline, | also want to alert you all that | will

>> be out of the country conducting fieldwork from Jan 21-Feb 8th. 1 amin
>> email contact during that time and can work on this document, but the 9
>> hour time difference and field conditions might make a conference call
>> challenging. If we would like to speak as a group, may | request that we
>> meet before then? Please let me know what you think of the revisions
>> that

>> | have made so far. | welcome any and all comments/edits.

>>

>> Sincerely,

>>Emma

>>

>>

>>

>> EmmaJ. Rosi-Marshall

>> Associate Scientist

>> Cary Institute of Ecosystem Studies

>> 2801 Sharon Turnpike AB

>> Millbrook, NY 12545

>> 845-677-7600 ext 232

>>

>>

>> http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall
>>

>>

> -

> -

> Jud Harvey

> USGS




http://www.cnr.usu.edu/wats

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall



> 430 National Center
> Reston, VA 20192
> 703-648-5876

> https://profile.usgs.gov/jwharvey
> *http://water.usgs.gov/nrp/jharvey/site/index.html

> <http://water.usgs.gov/nrp/jharvey/site/index.html>*
>

Emma J. Rosi-Marshall

Associate Scientist

Cary Institute of Ecosystem Studies
2801 Sharon Turnpike AB
Millbrook, NY 12545
845-677-7600 ext 232

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall
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From: Emma Rosi-Marshall

To: Harvey. Judson

Cc: Charles Hawkins; Fausch.Kurt; Armitage, Thomas; Amanda D. Rodewald

Subject: Re: Harvey attachment included Re: Fwd: Revised section 3A of Connectivity report
Date: Thursday, January 23, 2014 4:11:17 AM

Thank you Jud,

If others might be willing to add some references, as they see fit,
this would be a great help.

Again, | would like t

remind folks that our deadline is Jan 31. We are well underway but
Jen Tank, lead writer for 3b would like to coordinate our efforts, so
I would like to send this to her soon. If you can add citations in

the next day or so that would be great, if not, just let me know.

Thanks so much to Jud for adding these references,
Emma

On 1/22/14, Harvey, Judson <jwharvey@usgs.gov> wrote:

> | forgot the attachment in my previous email - sorry. It is attached to
> this email.

>-Jud

> oo Forwarded message ----------

> From: Harvey, Judson <jwharvey@usgs.gov>

> Date: Wed, Jan 22, 2014 at 1:46 PM

> Subject: Re: Revised section 3A of Connectivity report

> To: Charles Hawkins <chuck.hawkins@usu.edu>

> Cc: Emma Rosi-Marshall <rosimarshalle@caryinstitute.org>, "Fausch,Kurt™" <
> Kurt.Fausch@colostate.edu>, "Amanda D. Rodewald" <arodewald@cornell.edu>,
> "Armitage, Thomas" <Armitage.Thomas@epa.gov>

>

>

> Hi Emma, Chuck, and Kurt.

>

> Thanks for your patience. | read the current draft with the most recent

> edits and liked it. What struck me was that many of our comments asked
> that the authors pay more attention to certain topical areas. It seemed

> that what was needed was for us to suggest some published studies that the
> authors might consider. | added approximately 30 references and divided
> these as appropriate among the sub-sections. Perhaps if you have time to
> review this you will see the need for some additional references. If not

> then | think our comments are good to go.

>

> Cheers,

>

> Jud

>

>

> On Mon, Jan 20, 2014 at 11:24 PM, Charles Hawkins

> <chuck.hawkins@usu.edu>wrote:

>

>> Emma and others:

>>

>> See my edits / comments. Some of our points are somewhat redundant and |
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>> | think we can merge in places to tighten our recommendations.
>>

>> Chuck

>>

>> Charles P Hawkins

>> Professor of Aquatic Ecology

>> Interim Head, Department of Watershed Sciences

>> Director, Western Center for Monitoring and Assessment of Freshwater
>> Ecosystems

>> Quinney College of Natural Resources

>> Utah State University, Logan, Utah 84322-5210

>> Www.cnr.usu.edu/wmc

>> *www.cnr.usu.edu/wats <http://www.cnr.usu.edu/wats>*
>> 435-797-2280 (Voice)

>> 435-797-1871 (FAX)

>>
>> *From:* Emma Rosi-Marshall [rosimarshalle@caryinstitute.org]

>> *Sent:* Wednesday, January 08, 2014 2:28 PM

>> *To:* Fausch,Kurt; Harvey, Judson; Charles Hawkins; Amanda D. Rodewald;
>> Armitage, Thomas

>> *Subject:* Revised section 3A of Connectivity report

>>

>> Dear Group Members,

>> | have incorporated the comments from other panelists into our response
>> to Charge Question 3A. | would appreciate if you all can look at this

>> and

>> let me know if you have additional suggestions for text to be included.
>>

>> In light of our 31 Jan deadline, | also want to alert you all that | will

>> be out of the country conducting fieldwork from Jan 21-Feb 8th. 1 amin
>> email contact during that time and can work on this document, but the 9
>> hour time difference and field conditions might make a conference call
>> challenging. If we would like to speak as a group, may | request that we
>> meet before then? Please let me know what you think of the revisions
>> that

>> | have made so far. | welcome any and all comments/edits.

>>

>> Sincerely,

>>Emma

>>

>>

>>

>> EmmaJ. Rosi-Marshall

>> Associate Scientist

>> Cary Institute of Ecosystem Studies

>> 2801 Sharon Turnpike AB

>> Millbrook, NY 12545

>> 845-677-7600 ext 232

>>

>>

>> http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall
>>

>>

> -

> -

> Jud Harvey

> USGS




http://www.cnr.usu.edu/wats

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall



> 430 National Center
> Reston, VA 20192
> 703-648-5876

> https://profile.usgs.gov/jwharvey
> *http://water.usgs.gov/nrp/jharvey/site/index.html

> <http://water.usgs.gov/nrp/jharvey/site/index.html>*
>

Emma J. Rosi-Marshall

Associate Scientist

Cary Institute of Ecosystem Studies
2801 Sharon Turnpike AB
Millbrook, NY 12545
845-677-7600 ext 232

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall
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From: IDNE N o, behalf of Lucinda Johnson

To: Armitage, Thomas

Cc: emily.bernhardt@duke.edu; Goodman, lris

Subject: Re: Merged Version 5a, 5b for distribution to the Unidirectional Wetlands Group
Date: Friday, January 17, 2014 4:38:35 PM

Attachments: RESPONSE DRAFT FOR CHARGE 5a and 5b _merged .docx

Tom;

I merged Emily's and my version into a single document. Can you please distribute this to the
whole unidirectional wetland group.

Thank you.

Lucinda

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Fri, Jan 17, 2014 at 2:42 PM, Armitage, Thomas <Armitage.Thomas@epa.gov> wrote:

Lucinda and Emily,

| would like to send the responses to charge questions 5(a) and 5(b) to the subgroup for review
but would like clarification on which versions to send. Lucinda sent me a combined 5(a)/5(b) draft
developed by Mike Josselyn with her comments inserted (attached). Emily sent me a different
draft of the 5(b) response (attached). We could send both of these to the subgroup for review
and discussion. Please let me know if you want me to do that. | am in the process of scheduling a
call and would like to send this out by Tuesday (1/21). Thanks.

Tom

s % %k ok ok %k %k ok ok ok %k %k ok ok ok ok ok k ok ok ok ok
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
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Please note that all text shown in gray is taken directly from the EPA Connectivity report. All plain text is provided by the ERB. Text shown in blue is offered as potential revised or new text for consideration by the authors of the report.





THE CHARGE


5(b) 





Conclusion (3) in section 1.4.3 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 5(a) above. Please comment on whether the conclusions and findings in section 1.4.3 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported





THE KEY TEXT


The stated objective -->


                  


Q3. What are the physical, chemical, and biological connections to and effects of wetlands and certain open-waters that lack bidirectional hydrologic exchanges with downstream waters (e.g., most prairie potholes, vernal pools), hereafter referred to as unidirectional wetlands, on downstream waters? [p 2-1]





The stated conclusion → Wetlands in landscape settings that lack bidirectional hydrologic exchanges with downstream waters (e.g., many prairie potholes, vernal pools, and playa lakes) provide numerous functions that can benefit downstream water quality and integrity These functions include storage of floodwater; retention and transformation of nutrients, metals, and pesticides; and recharge of groundwater sources of river baseflow. The functions and effects of this diverse group of wetlands, which we refer to as “unidirectional wetlands,” affect the condition of downstream waters if a surface or shallow subsurface water connection to the river network is present. In unidirectional wetlands that are not connected to the river network through surface or shallow subsurface water, the type and degree of connectivity varies geographically within a watershed and over time. Because such wetlands occur on a gradient of connectivity, it is difficult to generalize about their effects on downstream waters from the currently available literature. This evaluation is further complicated by the fact that, for certain functions (e.g., sediment removal and water storage), downstream effects arise from wetland isolation rather than connectivity. The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings. However, evaluations of individual wetlands or groups of wetlands could be possible through case-by-case analysis. Further, while our review did not specifically address other unidirectional water bodies, our conclusions apply to these water bodies (e.g., ponds and lakes that lack surface water inlets) as well, since the same principles govern hydrologic connectivity between these water bodies and downstream waters.





ERB PANELIST RESPONSES TO STATED CONCLUSION






1. Many members of the ERB expressed discomfort or concern about the inclusion of the sentence “The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings.”   and we request that the EPA remove this sentence as it is inconsistent with the synthesized literature it is intended to summarize.






2. We suggest that the third conclusion must explicitly recognize connectivity as a gradient rather than a dichotomous, categorical variable. We would suggest the authors open the conclusion with something along the lines of the following sentence:



Suggested Text  “Over sufficiently long time scales all aquatic habitats are connected to downstream waters through the transfer of water, chemicals or biota, yet the magnitude and effects of these connections vary widely across wetlands.”



3. The panel concurred that the conclusions should encompass connectivity beyond hydrologic ones, and that the frequency, magnitude, and duration of these several connections should be considered. 



Within the text of the third conclusion, the authors should explicitly recognize the four pathways by which unidirectional wetlands can be connected to downstream waters: via surface, shallow subsurface or groundwater flowpaths or through the movement of biota. It is the magnitude of material, water or biotic fluxes between a wetland and downstream waters rather than the simple presence or absence of a connection that determines the strength of the linkage between a wetland and downstream waters.



4. We are concerned that the third conclusion, as currently stated suggests that even minimal hydrologic connections are more important than any biological connection (no matter how large the flux) - we suggest that this emphasis must shift in order to account for strong connections along any of the four pathways of connection. If the goal of defining and estimating connectivitiy is to protect downstream waters, the interpreation must move from a dichotomous, categorical distinction (connected vs not connected) towards a gradient approach that recognizes variation in the strength, duration and magnitude of those connection.









ERB SUGGESTIONS RELATED TO KEY FINDINGS






1. We suggest, as has been done for prior conclusions, that the authors remove references to specific studies within the text of the key findings. As these are intended to summarize general themes arising from a broad literature synthesis, we feel that it is disingenuous to attribute these overarching findings to one or a few specific studies.






2. The panelists articulated modified versions of several of the key findings that we feel are consistent with the literature synthesis perfomed and our own expert knowledge of the subject. We offer these revised findings as a straw man to stimulate conversation and revision in response to significant concerns that: a) the original conclusions (5b) did not match the text that preceded it (5a) and b) there was too little attention paid to biological connections.







Key Findings:






Original Key Finding a - no suggestions for improvement. Water storage by wetlands well outside of riparian or floodplain areas can affect streamflow. 





Original Key Finding b - no suggestions for improvement. Unidirectional wetlands act as sinks and transformers for various pollutants, especially nutrients, which pose a serious pollution problem in the United States. Studies indicate that on-site removal of nutrients by unidirectional wetlands is important and geographically widespread. The effects of this removal on rivers are generally not reported in the literature.






Suggested additional key finding on BIOLOGICAL FUNCTIONS of unidirectional wetlands →Wetlands provide unique and important habitats for many organisms, both common and rare. Some of these organisms require multiple types of waters to complete their full life cycle, including downstream waters. Other organisms, especially abundant species, play important roles in transferring energy and materials between wetlands and downstream waters.





Original Key Finding c - no suggestions for improvement → Unidirectional wetlands can be hydrologically connected directly to river networks through channels, nonchannelized surface flow, or subsurface flows. A wetland surrounded by uplands is defined as “geographically isolated.” Our review found that in some cases, wetland types such as vernal pools and coastal depressional wetlands are collectively, and incorrectly, referred to as geographically isolated. Technically, the term “geographically isolated” should be applied only to the particular wetlands within a type or class that are completely surrounded by uplands. Furthermore, “geographic isolation” should not be confused with functional isolation, because geographically isolated wetlands can still have hydrological and biological connections to downstream waters.






Suggested additional key finding on BIOLOGICAL CONNECTIVITY between unidirectional wetlands and downstream waters to parallel the above finding on “hydrologic connectivity”→ Biological connectivity can occur between [unidirectional] wetlands and downstream waters through two major mechanisms. Activities by biological organisms within wetlands (e.g., foraging, breeding, roosting) can change the amount, concentration, and density of organic and/or inorganic components within the water column or soils, which can be transmitted down-gradient by fluxes of surface water or groundwater. Movements of animals (i.e., macroinvertebrates, fish, amphibians, reptiles, birds, mammals) and plants (i.e., seeds, propagules,  including colonization by invasive species) can occur among waters with varying frequency, duration, and distance. Many species in these groups that use both stream and wetland habitats are capable of dispersal distances equal to or greater than distances between many [unidirectional] wetlands and river networks. Migratory waterbirds (e.g., waterfowl, shorebirds, waders, colonial species) can be an important vector of long-distance dispersal of plants, invertebrates, parasites, and disease organisms between these waters and the river network. In addition, the magnitude of translocated biomass and nutrients can be substantial, when large numbers of individuals move temporarily, periodically, or permanently between waters







g. [Unidirectional] wetlands occur along a gradient of hydrologic connectivity with respect to river networks, lakes, or marine/estuarine water bodies. This gradient includes, for example, wetlands that serve as origins for stream channels that have permanent surface water connections to the river network; wetlands with outlets to stream channels that discharge to deep groundwater aquifers; geographically isolated wetlands that have local groundwater or occasional surface water connections to downstream waters; and isolated wetlands that have minimal hydrologic connection to other water bodies (but which could include surface and subsurface connections to other wetlands). 






We propose adding two additional key findings that summarize important information from the main body of the document that was not emphasized in the original wording of the key findings 



Suggested additional key finding on SPATIAL PROXIMITY of unidirectional wetlands  Spatial proximity is an important determinant of the magnitude, frequency and duration of connections between wetlands and rivers that will ultimately influence the fluxes of water, materials and biota between wetlands and downstream waters.






Suggested additional key finding on CUMULATIVE OR AGGREGATE IMPACTS of unidirectional wetlands  The cumulative influence of many individual wetlands within watersheds can strongly affect the hydrology, biology and chemistry of downstream waters. Because of their aggregated influence, it is important any evaluation of changes to individual wetlands is considered in the context of past and predicted changes to other wetlands within the same watershed. 



we direct authors to the following references in support of this statement 


· Preston, E. M., and B. L. Bedford. 1988. Evaluation cumulative effects on wetland functions: a conceptual overview and generic framework. Environmental Management 12(5):565-583. 





· Lee and Gosselink 1988. Cumulative impacts on wetlands: Linking Scientific Assessments and Regulatory Alternatives. Environmental Management 12: 591-602.




202-564-2155 (phone/voice mail)

202-565-2098 (fax)

armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

From: [ (i SN O Behalf Of Lucinda

Johnson

Sent: Friday, January 17, 2014 11:16 AM

To: Mike Josselyn

Cc: Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: Re: Suggested working document

Hi Folks;

Thank you Mike for putting the comments together into a draft comment document. | had
tried to pull out the main points from each section into a summary with detailed comments
below. This is a suggestion, which follows the general format used by the framework
group, and I think it is useful.

I have not had time to digest the suggestions of the framework group, so | didn't make a
summary statement about the terminology. We might have to see how everyone in the
group feels about this.

Emily: Can you please read this and make additions / corrections. Send to Tom as soon as
possible.

Tom: Please send Emily's version out to the rest of our group as soon as possible.
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Let's give our folks a bit of time to read this and try to schedule a conference call the week
of Jan 27th.

Thank you for your input.

Lucinda

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Thu, Jan 16, 2014 at 6:11 PM, Mike Josselyn <josselyn@wra-ca.com> wrote:

Lucinda and Emily:

I am sending this for your consideration as a starting point. While there was a lot of good
information in the Google doc in terms of notes, as | was looking through it, I felt that it
was very hard to figure out how to organize all the comments and provide meaningful
edits. Therefore, | took the opportunity to organize the materials in a first draft that could
allow each of the panel members to begin to add their additions/comments. | tried to
remain true to the commenters and the document as it was written, but did make some edits
to allow for better flow between concepts.

It has a lot to go in terms of finalization and 1 am sure once I look at it again, | will have
suggestions. Because | do not mean to usurp your lead writing by any means, |
recommend that you review and circulate either this draft or something similar to this so
that more productive input can be provided by the other panel members.
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MICHAEL JOSSELYN, PhD, PWS | Principal | 0:415.454.8868 x125 | josselyn@wra-
ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437

South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800

Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855

The information contained in this email and any attachments are strictly confidential and are for the use of the intended
recipient. Any use, dissemination, distribution, or reproduction of any part of this email or any attachment is prohibited. If you
are not the intended recipient, please notify the sender by return email and delete all copies including attachments
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From: IDNE N o, behalf of Lucinda Johnson

To: Armitage, Thomas

Cc: Emily Bernhardt Ph. D.

Subject: Re: Merged Version 5a, 5b for distribution to the Unidirectional Wetlands Group... the real merged version
Date: Friday, January 17, 2014 5:02:31 PM

Attachments: Lentic systems 5A and 5B merged 1 17 141BJ.docx

sorry

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Fri, Jan 17, 2014 at 3:49 PM, Armitage, Thomas <Armitage.Thomas@epa.gov> wrote:

Lucinda,

| did not see the 5(a) part in your attachment.

Tom

s ok o ok ok o ok ok ok K Kk
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)

202-565-2098 (fax)

armitage.thomas@_ega.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460
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mailto:Armitage.Thomas@epa.gov
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Lentic systems: Wetlands and Open Waters with Potential for Unidirectional Hydrologic Flows to Rivers and Lakes, Including “Geographically Isolated Wetlands”





5(a) Section 5.4 of the draft Report reviews the literature on the directional (downstream) connectivity and effects of wetlands and certain open waters, including “geographically isolated wetlands,” with potential for unidirectional hydrologic flows to rivers and lakes. Please comment on whether the Report includes the most relevant published peer reviewed literature with respect to these types of wetlands and open waters. Please also comment on whether the literature has been correctly summarized. Please identify any published peer reviewed studies that should be added to the Report, any cited literature that is not relevant to the review objectives of the Report, and any corrections that may be needed in the characterization of the literature.


Summary of Comments:


1. The Panel believes that some additional literature can be added with further research by the EPA and also recommends that additional citations on biological connections, especially those which analyze material flows generated by avian fauna be added


2. The exclusive focus on hydrologic connections does not account for important biological exchanges that can strongly influence the integrity of downstream waters; the panel recommends that the report be reorganized around the types of connections between wetlands and downstream waters- including surface water, ground water and biological, with specific attention paid to the gradients of these pathways. 


3. Spatial landscape position and scale should be considered in the evaluation of the degree of connectivity, since regional context (e.g., geology, climate, landforms, surficial sediments) are major drivers of the temporal and spatial scales of hydrologic linkages.  This will likely provide further rationale for treating wetland complexes as aggregates rather than as individual units.


4. The report should include a discussion about current and past (legacy) human disturbances that alter the type, strength and magnitude of connectivity pathways.


5. PLACEHOLDER SUMMARY STATEMENT ABOUT USE OF TERMINOLOGY PENDING GROUP DISCUSSION





Detailed Comments:


Overall, the Panel finds that the report has captured the most relevant literature on wetlands under the Report’s definition of “unilateral wetland” including geographically isolated wetlands. Major reviews that have been included in the peer review literature have been included in the bibliography. The Panel believes that some additional literature from 2013 can be added with further research by the EPA and also recommends that additional citations on biological connections, especially those which analyze material flows generated by avian fauna be added[footnoteRef:1]. Connections between unidirectional wetlands and downstream waters made by major assemblages of species such as amphibians, birds, reptiles, and invertebrates could then be further discussed. Biological exchanges potentially influence the biological integrity of downstream waters through (1) bulk exchange of materials (e.g., energy, nutrients, contaminants), introduction of disease vectors or other living matter, or (2) contribution to biotic integrity of downstream waters through provision of habitat that is essential for completion of life cycle of downstream species. [1:  Panel members have provided additional references in their individual comments.   ] 



The Panel recommends that the Conceptual Framework as discussed earlier in this document be utilized as a means to discuss the types of hydrologic connections that occur within unidirectional wetlands. It may be preferred to move away from adopting a new classification or terminology as used in the Draft Report as it implies a one way flow pattern, when in fact, there may be many dimensions to connectivity, not only in relation to surface and subsurface water flows, but to chemical and biological connectivity as well. It may be best to utilize a terminology that is already well ensconced in the scientific literature such as geographically isolated wetlands or the hydrogeomorphic classification system that focuses on depressional and slope landscape features. Alternatively, several Panel members have suggested a terminology that categorizes the bidirectional wetlands as those within floodplains and unidirectional wetlands as those not within a floodplain, e.g. non-floodplain wetlands.


The Panel recommends that the report be reorganized around the types of connections between wetlands and downstream waters- including surface water, ground water and biological, with specific attention paid to the gradients of these pathways (see diagram).  The analysis should focus more on the degree of connectivity (magnitude, duration, frequency) rather than the presence of a connection.  The Panel believes that such an analysis can be done and would be useful in determining the significance of such a connection. We have suggested one conceptual way to describe this approach in Figure X. Since connectivity is expressed along a gradient, it should be acknowledged that there are bodies of water that are weakly (minimally) hydrologically connected and it is important to define this end of the gradient.  Further, isolation should be expressed in terms of this conceptual approach.  The Draft Report should recognize that there are bodies of water that are not (or minimally) connected and it is important to define this end of the gradient - terminal salt lakes, playas. A general discussion of the linkage types (e.g. hydrologic, chemical, biota) that evaluates the literature in terms of their role in affecting downstream water quality should be included (perhaps with examples in case histories).  


[image: ]Figure X  Framework representing the potential consequences of changes to downstream waters with increases in the magnitude, duration, and frequency of surface and subsurface connections.	Comment by Lucinda Johnson: This caption might benefit from some additional text to clarify things like “novelty  of chemistry” .  





Functional characteristics of interest are differentially affected by the type and characteristics of connections. This framework is envisioned as a potential management tool for mapping the functional characteristics (e.g., source, sink, refugee, lag, transformation) of specific constituents across different regions to assess the consequences and relative extent of hydrologic and biological flows from unidirectional wetlands to downstream waters.  Temporal and spatial scales of connections should be addressed explicitly with a discussion of the magnitude, frequency and duration of connections quantified.   In particular, the Panel recommends that the EPA examine connectivity through a range of time scales (e.g. days vs thousands of years) to establish the magnitude, duration and frequency of connections.   The time frame for groundwater dynamics occurs at different scale than that of surface and subsurface flows.  Note that low frequency, but high magnitude events can potentially radically change the chemical environment through the introduction of novel chemicals.     


Spatial landscape position and scale should be considered, e.g. distance from and size of wetlands (or similar wetland types) in the evaluation of the degree of connectivity. Regional context (e.g., geology, climate, landforms, surficial sediments) are major drivers of the temporal and spatial scales of hydrologic linkages. This will likely provide further rationale for treating wetland complexes as aggregates rather than as individual units.


The Draft Report tends to focus entirely on natural wetland systems or those with minimal disturbance.   Human disturbance (and legacies) alter type, strength and magnitude of connectivity pathways.  Some types of disturbances promote connections where none existed, others alter existing connection type or the novelty of chemistry / biology. In addition, there are many instances where man-made isolated wetlands occur within the landscape. These features are often found behind levees or within isolated parcels within urban landscapes and do not have the same ecosystem functions as natural wetlands.  The Draft Report should acknowledge these types of alterations or man-made habitats and incorporate a discussion about current and past (legacy) human disturbances that alter the type, strength and magnitude of connectivity pathways.









RESPONSE DRAFT FOR CHARGE 5b





Please note that all text shown in gray is taken directly from the EPA Connectivity report. All plain text is provided by the ERB. Text shown in blue is offered as potential revised or new text for consideration by the authors of the report.





THE CHARGE


5(b) 





Conclusion (3) in section 1.4.3 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 5(a) above. Please comment on whether the conclusions and findings in section 1.4.3 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported





THE KEY TEXT


The stated objective -->


                  


Q3. What are the physical, chemical, and biological connections to and effects of wetlands and certain open-waters that lack bidirectional hydrologic exchanges with downstream waters (e.g., most prairie potholes, vernal pools), hereafter referred to as unidirectional wetlands, on downstream waters? [p 2-1]





The stated conclusion → Wetlands in landscape settings that lack bidirectional hydrologic exchanges with downstream waters (e.g., many prairie potholes, vernal pools, and playa lakes) provide numerous functions that can benefit downstream water quality and integrity These functions include storage of floodwater; retention and transformation of nutrients, metals, and pesticides; and recharge of groundwater sources of river baseflow. The functions and effects of this diverse group of wetlands, which we refer to as “unidirectional wetlands,” affect the condition of downstream waters if a surface or shallow subsurface water connection to the river network is present. In unidirectional wetlands that are not connected to the river network through surface or shallow subsurface water, the type and degree of connectivity varies geographically within a watershed and over time. Because such wetlands occur on a gradient of connectivity, it is difficult to generalize about their effects on downstream waters from the currently available literature. This evaluation is further complicated by the fact that, for certain functions (e.g., sediment removal and water storage), downstream effects arise from wetland isolation rather than connectivity. The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings. However, evaluations of individual wetlands or groups of wetlands could be possible through case-by-case analysis. Further, while our review did not specifically address other unidirectional water bodies, our conclusions apply to these water bodies (e.g., ponds and lakes that lack surface water inlets) as well, since the same principles govern hydrologic connectivity between these water bodies and downstream waters.





ERB PANELIST RESPONSES TO STATED CONCLUSION






1. Many members of the ERB expressed discomfort or concern about the inclusion of the sentence “The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings.”   and we request that the EPA remove this sentence as it is inconsistent with the synthesized literature it is intended to summarize.






2. We suggest that the third conclusion must explicitly recognize connectivity as a gradient rather than a dichotomous, categorical variable. We would suggest the authors open the conclusion with something along the lines of the following sentence:



Suggested Text  “Over sufficiently long time scales all aquatic habitats are connected to downstream waters through the transfer of water, chemicals or biota, yet the magnitude and effects of these connections vary widely across wetlands.”



3. The panel concurred that the conclusions should encompass connectivity beyond hydrologic ones, and that the frequency, magnitude, and duration of these several connections should be considered. 



Within the text of the third conclusion, the authors should explicitly recognize the four pathways by which unidirectional wetlands can be connected to downstream waters: via surface, shallow subsurface or groundwater flowpaths or through the movement of biota. It is the magnitude of material, water or biotic fluxes between a wetland and downstream waters rather than the simple presence or absence of a connection that determines the strength of the linkage between a wetland and downstream waters.



4. We are concerned that the third conclusion, as currently stated suggests that even minimal hydrologic connections are more important than any biological connection (no matter how large the flux) - we suggest that this emphasis must shift in order to account for strong connections along any of the four pathways of connection. If the goal of defining and estimating connectivitiy is to protect downstream waters, the interpreation must move from a dichotomous, categorical distinction (connected vs not connected) towards a gradient approach that recognizes variation in the strength, duration and magnitude of those connection.





ERB SUGGESTIONS RELATED TO KEY FINDINGS


1. We suggest, as has been done for prior conclusions, that the authors remove references to specific studies within the text of the key findings. As these are intended to summarize general themes arising from a broad literature synthesis, we feel that it is disingenuous to attribute these overarching findings to one or a few specific studies.


2. The panelists articulated modified versions of several of the key findings that we feel are consistent with the literature synthesis perfomed and our own expert knowledge of the subject. We offer these revised findings as a straw man to stimulate conversation and revision in response to significant concerns that: a) the original conclusions (5b) did not match the text that preceded it (5a) and b) there was too little attention paid to biological connections.







Key Findings:


Original Key Finding a - no suggestions for improvement. Water storage by wetlands well outside of riparian or floodplain areas can affect streamflow. 





Original Key Finding b - no suggestions for improvement. Unidirectional wetlands act as sinks and transformers for various pollutants, especially nutrients, which pose a serious pollution problem in the United States. Studies indicate that on-site removal of nutrients by unidirectional wetlands is important and geographically widespread. The effects of this removal on rivers are generally not reported in the literature.





Suggested additional key finding on BIOLOGICAL FUNCTIONS of unidirectional wetlands →Wetlands provide unique and important habitats for many organisms, both common and rare. Some of these organisms require multiple types of waters to complete their full life cycle, including downstream waters. Other organisms, especially abundant species, play important roles in transferring energy and materials between wetlands and downstream waters.





Original Key Finding c - no suggestions for improvement → Unidirectional wetlands can be hydrologically connected directly to river networks through channels, nonchannelized surface flow, or subsurface flows. A wetland surrounded by uplands is defined as “geographically isolated.” Our review found that in some cases, wetland types such as vernal pools and coastal depressional wetlands are collectively, and incorrectly, referred to as geographically isolated. Technically, the term “geographically isolated” should be applied only to the particular wetlands within a type or class that are completely surrounded by uplands. Furthermore, “geographic isolation” should not be confused with functional isolation, because geographically isolated wetlands can still have hydrological and biological connections to downstream waters.






Suggested additional key finding on BIOLOGICAL CONNECTIVITY between unidirectional wetlands and downstream waters to parallel the above finding on “hydrologic connectivity”→ Biological connectivity can occur between [unidirectional] wetlands and downstream waters through two major mechanisms. Activities by biological organisms within wetlands (e.g., foraging, breeding, roosting) can change the amount, concentration, and density of organic and/or inorganic components within the water column or soils, which can be transmitted down-gradient by fluxes of surface water or groundwater. Movements of animals (i.e., macroinvertebrates, fish, amphibians, reptiles, birds, mammals) and plants (i.e., seeds, propagules,  including colonization by invasive species) can occur among waters with varying frequency, duration, and distance. Many species in these groups that use both stream and wetland habitats are capable of dispersal distances equal to or greater than distances between many [unidirectional] wetlands and river networks. Migratory waterbirds (e.g., waterfowl, shorebirds, waders, colonial species) can be an important vector of long-distance dispersal of plants, invertebrates, parasites, and disease organisms between these waters and the river network. In addition, the magnitude of translocated biomass and nutrients can be substantial, when large numbers of individuals move temporarily, periodically, or permanently between waters



g. [Unidirectional] wetlands occur along a gradient of hydrologic connectivity with respect to river networks, lakes, or marine/estuarine water bodies. This gradient includes, for example, wetlands that serve as origins for stream channels that have permanent surface water connections to the river network; wetlands with outlets to stream channels that discharge to deep groundwater aquifers; geographically isolated wetlands that have local groundwater or occasional surface water connections to downstream waters; and isolated wetlands that have minimal hydrologic connection to other water bodies (but which could include surface and subsurface connections to other wetlands). 






We propose adding two additional key findings that summarize important information from the main body of the document that was not emphasized in the original wording of the key findings 



Suggested additional key finding on SPATIAL PROXIMITY of unidirectional wetlands  Spatial proximity is an important determinant of the magnitude, frequency and duration of connections between wetlands and rivers that will ultimately influence the fluxes of water, materials and biota between wetlands and downstream waters.





Suggested additional key finding on CUMULATIVE OR AGGREGATE IMPACTS of unidirectional wetlands  The cumulative influence of many individual wetlands within watersheds can strongly affect the hydrology, biology and chemistry of downstream waters. Because of their aggregated influence, it is important any evaluation of changes to individual wetlands is considered in the context of past and predicted changes to other wetlands within the same watershed. 



we direct authors to the following references in support of this statement 


· Preston, E. M., and B. L. Bedford. 1988. Evaluation cumulative effects on wetland functions: a conceptual overview and generic framework. Environmental Management 12(5):565-583. 


· Lee and Gosselink 1988. Cumulative impacts on wetlands: Linking Scientific Assessments and Regulatory Alternatives. Environmental Management 12: 591-602.
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Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

From: [N (o NN O 5chalf Of Lucinda

Johnson
Sent: Friday, January 17, 2014 4:38 PM
To: Armitage, Thomas

Cc: emily.bernhardt@duke.edu; Goodman, Iris
Subject: Re: Merged Version 5a, 5b for distribution to the Unidirectional Wetlands Group

Tom;

I merged Emily's and my version into a single document. Can you please distribute this to
the whole unidirectional wetland group.

Thank you.

Lucinda

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Fri, Jan 17, 2014 at 2:42 PM, Armitage, Thomas <Armitage. Thomas@epa.gov> wrote:

Lucinda and Emily,



mailto:emily.bernhardt@duke.edu

tel:218%20720-4251

mailto:Armitage.Thomas@epa.gov



I would like to send the responses to charge questions 5(a) and 5(b) to the subgroup for review
but would like clarification on which versions to send. Lucinda sent me a combined 5(a)/5(b) draft
developed by Mike Josselyn with her comments inserted (attached). Emily sent me a different
draft of the 5(b) response (attached). We could send both of these to the subgroup for review
and discussion. Please let me know if you want me to do that. | am in the process of scheduling a
call and would like to send this out by Tuesday (1/21). Thanks.

Tom

s ks ko ok sk ok sk ok Kok Ko KR KR K
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)

202-565-2098 (fax)

armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

From: [N (i A O Behalf Of Lucinda

Johnson

Sent: Friday, January 17, 2014 11:16 AM

To: Mike Josselyn

Cc: Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: Re: Suggested working document

Hi Folks;



tel:202-564-2155

tel:202-565-2098

mailto:armitage.thomas@epa.gov



Thank you Mike for putting the comments together into a draft comment document. | had
tried to pull out the main points from each section into a summary with detailed comments
below. This is a suggestion, which follows the general format used by the framework
group, and I think it is useful.

I have not had time to digest the suggestions of the framework group, so I didn't make a
summary statement about the terminology. We might have to see how everyone in the
group feels about this.

Emily: Can you please read this and make additions / corrections. Send to Tom as soon as
possible.

Tom: Please send Emily's version out to the rest of our group as soon as possible.

Let's give our folks a bit of time to read this and try to schedule a conference call the week
of Jan 27th.

Thank you for your input.

Lucinda

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251



tel:218%20720-4251



On Thu, Jan 16, 2014 at 6:11 PM, Mike Josselyn <josselyn@wra-ca.com> wrote:

Lucinda and Emily:

I am sending this for your consideration as a starting point. While there was a lot of good
information in the Google doc in terms of notes, as | was looking through it, I felt that it
was very hard to figure out how to organize all the comments and provide meaningful
edits. Therefore, | took the opportunity to organize the materials in a first draft that could
allow each of the panel members to begin to add their additions/comments. | tried to
remain true to the commenters and the document as it was written, but did make some edits
to allow for better flow between concepts.

It has a lot to go in terms of finalization and 1 am sure once I look at it again, | will have
suggestions. Because | do not mean to usurp your lead writing by any means, |
recommend that you review and circulate either this draft or something similar to this so
that more productive input can be provided by the other panel members.

MICHAEL JOSSELYN, PhD, PWS | Principal | 0:415.454.8868 x125 | josselyn@wra-
ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437
South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800

Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855

The information contained in this email and any attachments are strictly confidential and are for the use of the intended
recipient. Any use, dissemination, distribution, or reproduction of any part of this email or any attachment is prohibited. If you
are not the intended recipient, please notify the sender by return email and delete all copies including attachments
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From: Harvey. Judson

To: Emma Rosi-Marshall

Cc: Armitage, Thomas

Subject: Re: New draft

Date: Tuesday, January 21, 2014 5:28:02 PM
Hi Emma,

Thanks. | can provide my comments this week - | am sorry that | could not get to it sooner. |
understand you are about to embark on international research travel and that email access
might be spotty. | will send my edits to you in the next few days. | have already taken a
preliminary look and feel that we did a solid job in the draft we produced at the meeting and
that further editing has strengthened our initial effort. | do no expect that my edits will add
anything controverisal, and thus you will likely just need to take a quick look at a draft later
this week - I hope that there will be no difficulties with this plan. Have a very successful
research trip!

Cheers,
- Jud

On Tue, Jan 21, 2014 at 5:03 PM, Emma Rosi-Marshall <rosimarshalle@caryinstitute.org>
wrote:
Dear Jud,
Both Kurt and Chuck have weighed in on this and | have incorporated their suggested
changes. If you are able to provide feedback that would be great.

Thanks so much and | hope that you are well.

Emma

Emma J. Rosi-Marshall

Associate Scientist

Cary Institute of Ecosystem Studies
2801 Sharon Turnpike AB
Millbrook, NY 12545
845-677-7600 ext 232

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall

Jud Harvey
USGS
430 National Center



mailto:jwharvey@usgs.gov

mailto:rosimarshalle@caryinstitute.org

mailto:Armitage.Thomas@epa.gov

mailto:rosimarshalle@caryinstitute.org
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Reston, VA 20192
703-648-5876

https://profile.usgs.gov/jwharvey
http://water.usgs.gov/nrp/jharvey/site/index.html
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From: Michael Gooseff

To: Armitage, Thomas

Subject: Re: Reminder - Subgroup teleconference on Wednesday, January 29th to discuss the draft responses to charge
questions 5(a) and 5 (b)

Date: Tuesday, January 28, 2014 1:59:37 PM

T forne e Ton. [

I 1< © you tororTow.

Best,

Mike

On Tue, Jan 28, 2014 at 8:51 AM, Armitage, Thomas <Armitage.Thomas@epa.gov> wrote:

Charge question 5 subgroup members,

This is a reminder that there will be a subgroup conference call tomorrow, Wednesday,

January 29" from 1:00 — 2:00 p.m. (Eastern Time) to discuss the attached responses to
charge questions 5(a) and 5(b). Call in number: 1-866-299-3188, conference code
2023439995#.

Tom Armitage

N

Thomas Armitage Ph.D.

Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)

202-565-2098 (fax)
armitage.thomas@epa.gov

From: Armitage, Thomas

Sent: Tuesday, January 21, 2014 12:11 PM

To: Genevieve Ali; Mike Josselyn; ljohnson@d.umn.edu; rpb2@psu.edu; Robert Brooks;
emily.bernhardt@duke.edu; mgooseff@engr.colostate.edu; hassy@cox.net

Cc: Goodman, Iris; Amanda D. Rodewald
Subject: Teleconference to discuss the draft responses to charge questions 5(a) and 5 (b)
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Dear Charge Question 5(a)/5(b) subgroup members,

| have scheduled a subgroup teleconference on Wednesday, January 29th from 1:00 - 2:00
p.m. (Eastern Time) to discuss the draft responses to charge questions 5(a) and 5(b).

The teleconference call-in number is: 1-866-299-3188. After calling in, please enter the
following conference code at the prompt: 2023439995# .

| look forward to talking with you on the call.

Tom Armitage

>k >k >k >k 3k 3k 3k %k %k 5k 5k 5k 5k %k %k %k %k >k >k >k >k >k >k 3k %k 5k 5k >k 5k >k %k %k %k %k %k %k >k >k >k >k 3k %k %k >k >k >k *k %k

Thomas Armitage Ph.D.

Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

<< K KKK KK KIS S SSSSSSSSSSSSS>
Michael N. Gooseff, Associate Professor

Civil & Environmental Engineering

Colorado State University

Campus Delivery 1372

Fort Collins, CO 80523-1372

email: mgooseff@engr.colostate.edu
phone: 970-491-6057

web: http://www.engr.colostate.edu/~mgooseff/
LIS SSSSSSSSSSSSS>S>S
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From: Emma Rosi-Marshall

To: Fausch . Kurt

Cc: Harvey. Judson; chuck.hawkins@usu.edu; Amanda D. Rodewald; Armitage, Thomas
Subject: Re: Revised section 3A of Connectivity report

Date: Tuesday, January 14, 2014 8:11:39 AM

Dear Group Members,

Thanks for sending along these comments Kurt. Jud and Chuck, if you can let me know if you
have comments, | will be working with the lead writer of the response to Charge question 3b
(Dr. Jen Tank) on a final combined version of the text. | would like to send her our section,
but would like to wait until | have your feedback. Please let me know if you have any
comments (or not) on the revised text. Thank you,

Emma

Emma J. Rosi-Marshall

Associate Scientist

Cary Institute of Ecosystem Studies
2801 Sharon Turnpike AB
Millbrook, NY 12545
845-677-7600 ext 232

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall

On Thu, Jan 9, 2014 at 6:35 PM, Fausch,Kurt <Kurt.Fausch@colostate.edu> wrote:
Hi all,

| think the recommendations read well, and made relatively minor comments to edit them.

At one point we refer to references (highlighted), but | assume this should be deleted from

this version.

I will be traveling Jan 16-21, and not generally available then, but can be otherwise.

Kurt Fausch
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Dr. Kurt D. Fausch, Professor

Department of Fish, Wildlife, and Conservation Biology
Colorado State University

Fort Collins, CO 80523

970-491-6457

kurtf@cnr.colostate.edu

http://warnercnr.colostate.edu/~kurtf,

From: Emma Rosi-Marshall [mailto:rosimarshalle@caryinstitute.org]
Sent: Wednesday, January 08, 2014 2:29 PM

To: Fausch,Kurt; Harvey, Judson; chuck.hawkins@usu.edu; Amanda D. Rodewald; Armitage, Thomas
Subject: Revised section 3A of Connectivity report

Dear Group Members,

I have incorporated the comments from other panelists into our response to Charge Question
3A. 1 would appreciate if you all can look at this and let me know if you have additional
suggestions for text to be included.

In light of our 31 Jan deadline, | also want to alert you all that I will be out of the country
conducting fieldwork from Jan 21-Feb 8th. | am in email contact during that time and can
work on this document, but the 9 hour time difference and field conditions might make a
conference call challenging. If we would like to speak as a group, may | request that we
meet before then? Please let me know what you think of the revisions that | have made so
far. 1 welcome any and all comments/edits.

Sincerely,
Emma

Emma J. Rosi-Marshall

Associate Scientist
Cary Institute of Ecosystem Studies

2801 Sharon Turnpike AB
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Millbrook, NY 12545
845-677-7600 ext 232

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall



tel:845-677-7600%20ext%20232

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall




From: Harvey. Judson

To: Charles Hawkins

Cc: Emma Rosi-Marshall; Fausch.Kurt; Amanda D. Rodewald; Armitage, Thomas
Subject: Re: Revised section 3A of Connectivity report

Date: Wednesday, January 22, 2014 2:31:17 PM

Hi Emma, Chuck, and Kurt.

Thanks for your patience. | read the current draft with the most recent edits and liked it. What
struck me was that many of our comments asked that the authors pay more attention to certain
topical areas. It seemed that what was needed was for us to suggest some published studies
that the authors might consider. | added approximately 30 references and divided these as
appropriate among the sub-sections. Perhaps if you have time to review this you will see the
need for some additional references. If not then I think our comments are good to go.

Cheers,

Jud

On Mon, Jan 20, 2014 at 11:24 PM, Charles Hawkins <chuck.hawkins@usu.edu> wrote:
Emma and others:

See my edits / comments. Some of our points are somewhat redundant and I | think we
can merge in places to tighten our recommendations.

Chuck

Charles P Hawkins

Professor of Aquatic Ecology

Interim Head, Department of Watershed Sciences

Director, Western Center for Monitoring and Assessment of Freshwater Ecosystems
Quinney College of Natural Resources

Utah State University, Logan, Utah 84322-5210

www.cnr.usu.edu/wmc

www.cnr.usu.edu/wats

435-797-2280 (Voice)

435-797-1871 (FAX)

From: Emma Rosi-Marshall [rosimarshalle@caryinstitute.org]
Sent: Wednesday, January 08, 2014 2:28 PM

To: Fausch,Kurt; Harvey, Judson; Charles Hawkins; Amanda D. Rodewald;
Armitage, Thomas
Subject: Revised section 3A of Connectivity report

Dear Group Members,

I have incorporated the comments from other panelists into our response to Charge Question
3A. 1 would appreciate if you all can look at this and let me know if you have additional
suggestions for text to be included.
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In light of our 31 Jan deadline, |

If we would like to speak as a group, may I request that we
meet before then? Please let me know what you think of the revisions that | have made so
far. 1 welcome any and all comments/edits.

Sincerely,
Emma

Emma J. Rosi-Marshall

Associate Scientist

Cary Institute of Ecosystem Studies
2801 Sharon Turnpike AB
Millbrook, NY 12545
845-677-7600 ext 232

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall

Jud Harvey

USGS

430 National Center
Reston, VA 20192
703-648-5876

https://profile.usgs.gov/jwharvey
http://water.usgs.gov/nrp/jharvey/site/index.html
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From: IDNE N o, behalf of Lucinda Johnson

To: Armitage, Thomas

Cc: emily.bernhardt@duke.edu; Goodman, Iris

Subject: Re: SAB Connectivity Panel subgroup 5 conference call
Date: Wednesday, January 15, 2014 4:51:24 PM

I am free: (Central time)

Monday, Jan 20th (pm)

Tuesday, Jan 21 (before 10; after 12:30 until 2:30)
Monday Jan 27 (before 10 am; after 1:30 pm)
Tuesday Jan 28 (8 - 10 am; after 12:30 pm)
Wednesday Jan 29 (pm)

Thursday Jan 30 (1-3 pm)

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Wed, Jan 15, 2014 at 2:34 PM, Armitage, Thomas <Armitage.Thomas@epa.gov> wrote:

Emily and Lucinda,

Emily has suggested that a conference call of the charge question 5a/5b subgroup would be useful
to complete the draft responses to those questions. If you could let me know when you would like

to have the call (the week of January 20 or the week of January 27th ?) and the days and times
you would be available, we will check on availability of members and schedule the call. Please also
let me know how much time you think we need for the call (1, 2, or 3 hours ?)

| suggest that you send the draft write-ups for questions 5(a) and 5(b) to the subgroup before the
call. If you decide to incorporate the responses to both questions into one document | suggest
that you include separate sections addressing questions 5(a) and 5(b).

Thanks,

Tom





Kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Rk ok ok ok

Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)

202-565-2098 (fax)

armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

From: [N A (i {0 [N On Eehalf Of Emily

Bernhardt

Sent: Wednesday, January 15, 2014 11:45 AM

To: Mike Josselyn

Cc: ljohnson@d.umn.edu; Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: Re: First Draft?

Mike

the revised 5b section is done (in the google doc) and ready for comment - so far | haven't
received any suggestions for changes.

I agree that a conference call amongst the 5a and 5b groups would be useful for finalizing
our part of the report.

Emly





On Wed, Jan 15, 2014 at 11:28 AM, Mike Josselyn <josselyn@wra-ca.com> wrote:

Lucinda and Emily:

Hope you had a good holiday to decompress from a busy 2013.

I am checking in to see how best to assist you with the first draft. | am glad to either supply
information, take on a specific assignment, or simply to wait until you distribute the draft to
us for review/comment/additions. Given that we need to get something out by the end of

the month, let me know your schedule. We may also need to discuss final drafts as a group

S0 we may want to alert Tom Armitage as to the need for a conference call, should we feel
that is necessary.

MICHAEL JOSSELYN, PhD, PWS | Principal | 0:415.454.8868 x125 | josselyn@wra-
ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437
South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800

Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855

The information contained in this email and any attachments are strictly confidential and are for the use of the intended
recipient. Any use, dissemination, distr bution, or reproduction of any part of this email or any attachment is proh bited. If you
are not the intended recipient, please notify the sender by return email and delete all copies including attachments

Emily Bernhardt





Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708

emily.bernhardt@duke.edu
646-825-1278 (cell)

919-660-7318 (office)










From: Siobhan Fennessy

To: Valett, Maury

Cc: aaldous@tnc.org; krr@ufl.edu; maury.valett@umontana.edu; Armitage, Thomas; Goodman, lris
Subject: Re: Subgroup report

Date: Tuesday, January 14, 2014 3:45:11 PM

Hi Maury,

Thanks! I hope to have mine to you all soon.

Siobhan

On Jan 14, 2014, at 2:24 PM, Valett, Maury wrote:

Hi Siobhan et al.,

I've attached some text for my section. Let me know if this is what y'all had in
mind. I'm not sure of the extent of assessment we are looking for in this context,
but thought I would fire this off as a starting point.

Sincerely,

Maury

From: Siobhan Fennessy [fennessym@kenyon.edu]
Sent: Friday, December 20, 2013 10:05 AM

To: aaldous@tnc.org; krr@ufl.edu; maury.valett@umontana.edu

Cc: Thomas Armitage; Goodman, Iris
Subject: Subgroup report

Hi all,

It was a pleasure working with you this week at the SAB panel. I'm attaching the
set of bullet points we developed, along with the writing assignments that we
agreed to take on. As you know, the draft of our comments are due January 31.
If you could get me draft text by Jan 10th or 15th, I can put it all together and
coordinate with the charge question 4b group before we send in the final version.
In the meantime, have a wonderful holiday,

Siobhan

<Valett text on Flood Pulse for EPA document 4a -3.docx>

Siobhan Fennessy
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Jordan Professor of Biology and Environmental Studies
Biology Department

Kenyon College

Gambier, Ohio 43022

Phone: 740.427.5455
Fax: 740.427.5741

email: fennessym@kenyon.edu
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From: Siobhan Fennessy

To: Allison Aldous

Cc: Maury Valett; krr@ufl.edu Reddy; maury.valett@umontana.edu; Armitage, Thomas; Goodman, lris
Subject: Re: Subgroup report

Date: Sunday, January 19, 2014 11:55:37 AM

Thanks Allison. I'll work this week to put everything together, and will be in touch with the
group.

Siobhan

OnJan 17, 2014, at 4:36 PM, Allison Aldous <aaldous@TNC.ORG> wrote:

Attached is some text for the section | agreed to write. Similar to Maury, please
let me know if there is something missing or it needs clarification.

Allison

From: Valett, Maury [mailto:maury.valett@mso.umt.edu]
Sent: Tuesday, January 14, 2014 11:25 AM

To: Siobhan Fennessy; Allison Aldous; krr@ufl.edu;
maury.valett@umontana.edu

Cc: Thomas Armitage; Goodman, Iris

Subject: RE: Subgroup report

Hi Siobhan et al.,

I've attached some text for my section. Let me know if this is what y'all had in
mind. I'm not sure of the extent of assessment we are looking for in this context,
but thought | would fire this off as a starting point.

Sincerely,

Maury

From: Siobhan Fennessy [fennessym@kenyon.edu]
Sent: Friday, December 20, 2013 10:05 AM

To: aaldous@tnc.org; krr@ufl.edu; maury.valett@umontana.edu

Cc: Thomas Armitage; Goodman, Iris
Subject: Subgroup report

Hi all,

It was a pleasure working with you this week at the SAB panel. I'm attaching the
set of bullet points we developed, along with the writing assignments that we
agreed to take on. As you know, the draft of our comments are due January 31.
If you could get me draft text by Jan 10th or 15th, I can put it all together and
coordinate with the charge question 4b group before we send in the final version.
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In the meantime, have a wonderful holiday,

Siobhan

<Charge Question 4a Bullets for Writing_Aldous.docx>

Siobhan Fennessy

Jordan Professor of Biology and Environmental Studies
Kenyon College

Gambier, OH 43022

740.427.5455






From: IDNE N o, behalf of Lucinda Johnson

To: Mike Josselyn

Cc: Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: Re: Suggested working document

Date: Friday, January 17, 2014 10:01:08 AM

Hi folks;

I won't be able to look at this until tonight or tomorrow morning at the earliest. Thank you
Mike for pulling this together.

Tom; Did you find a time for a conference call?

Lucinda

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Thu, Jan 16, 2014 at 6:11 PM, Mike Josselyn <josselyn@wra-ca.com> wrote:

Lucinda and Emily:

I am sending this for your consideration as a starting point. While there was a lot of good
information in the Google doc in terms of notes, as | was looking through it, I felt that it
was very hard to figure out how to organize all the comments and provide meaningful
edits. Therefore, | took the opportunity to organize the materials in a first draft that could
allow each of the panel members to begin to add their additions/comments. | tried to
remain true to the commenters and the document as it was written, but did make some edits
to allow for better flow between concepts.

It has a lot to go in terms of finalization and | am sure once | look at it again, | will have
suggestions. Because | do not mean to usurp your lead writing by any means, |
recommend that you review and circulate either this draft or something similar to this so
that more productive input can be provided by the other panel members.

MICHAEL JOSSELYN, PhD, PWS | Principal | 0:415.454.8868 x125 | josselyn@wra-
ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
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415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437

South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800

Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855

The information contained in this email and any attachments are strictly confidential and are for the use of the intended
recipient. Any use, dissemination, distribution, or reproduction of any part of this email or any attachment is prohibited. If you
are not the intended recipient, please notify the sender by return email and delete all copies including attachments
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From: IDNE N o, behalf of Lucinda Johnson

To: Mike Josselyn

Cc: Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: Re: Suggested working document

Date: Friday, January 17, 2014 11:16:29 AM
Attachments: Lentic systems 5A and 5B draft 1 17 141BJ.docx

Lentic systems 5A and 5B draft 1 17 14LBJ.docx

Hi Folks;

Thank you Mike for putting the comments together into a draft comment document. | had
tried to pull out the main points from each section into a summary with detailed comments
below. This is a suggestion, which follows the general format used by the framework group,
and I think it is useful.

I have not had time to digest the suggestions of the framework group, so | didn't make a
summary statement about the terminology. We might have to see how everyone in the group
feels about this.

Emily: Can you please read this and make additions / corrections. Send to Tom as soon as
possible.

Tom: Please send Emily's version out to the rest of our group as soon as possible.

Let's give our folks a bit of time to read this and try to schedule a conference call the week of
Jan 27th.

Thank you for your input.

Lucinda

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Thu, Jan 16, 2014 at 6:11 PM, Mike Josselyn <josselyn@wra-ca.com> wrote:

Lucinda and Emily:

I am sending this for your consideration as a starting point. While there was a lot of good
information in the Google doc in terms of notes, as | was looking through it, I felt that it
was very hard to figure out how to organize all the comments and provide meaningful
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Lentic systems: Wetlands and Open Waters with Potential for Unidirectional Hydrologic Flows to Rivers and Lakes, Including “Geographically Isolated Wetlands”





5(a) Section 5.4 of the draft Report reviews the literature on the directional (downstream) connectivity and effects of wetlands and certain open waters, including “geographically isolated wetlands,” with potential for unidirectional hydrologic flows to rivers and lakes. Please comment on whether the Report includes the most relevant published peer reviewed literature with respect to these types of wetlands and open waters. Please also comment on whether the literature has been correctly summarized. Please identify any published peer reviewed studies that should be added to the Report, any cited literature that is not relevant to the review objectives of the Report, and any corrections that may be needed in the characterization of the literature.


Summary of Comments:


1. The Panel believes that some additional literature can be added with further research by the EPA and also recommends that additional citations on biological connections, especially those which analyze material flows generated by avian fauna be added


2. The exclusive focus on hydrologic connections does not account for important biological exchanges that can strongly influence the integrity of downstream waters; the panel recommends that the report be reorganized around the types of connections between wetlands and downstream waters- including surface water, ground water and biological, with specific attention paid to the gradients of these pathways. 


3. Spatial landscape position and scale should be considered in the evaluation of the degree of connectivity, since regional context (e.g., geology, climate, landforms, surficial sediments) are major drivers of the temporal and spatial scales of hydrologic linkages.  This will likely provide further rationale for treating wetland complexes as aggregates rather than as individual units.


4. The report should include a discussion about current and past (legacy) human disturbances that alter the type, strength and magnitude of connectivity pathways.





Detailed Comments:


Overall, the Panel finds that the report has captured the most relevant literature on wetlands under the Report’s definition of “unilateral wetland” including geographically isolated wetlands. Major reviews that have been included in the peer review literature have been included in the bibliography. The Panel believes that some additional literature from 2013 can be added with further research by the EPA and also recommends that additional citations on biological connections, especially those which analyze material flows generated by avian fauna be added[footnoteRef:1]. Connections between unidirectional wetlands and downstream waters made by major assemblages of species such as amphibians, birds, reptiles, and invertebrates could then be further discussed. Biological exchanges potentially influence the biological integrity of downstream waters through (1) bulk exchange of materials (e.g., energy, nutrients, contaminants), introduction of disease vectors or other living matter, or (2) contribution to biotic integrity of downstream waters through provision of habitat that is essential for completion of life cycle of downstream species. [1:  Panel members have provided additional references in their individual comments.   ] 



[bookmark: _GoBack]The Panel recommends that the Conceptual Framework as discussed earlier in this document be utilized as a means to discuss the types of hydrologic connections that occur within unidirectional wetlands. It may be preferred to move away from adopting a new classification or terminology as used in the Draft Report as it implies a one way flow pattern, when in fact, there may be many dimensions to connectivity, not only in relation to surface and subsurface water flows, but to chemical and biological connectivity as well. It may be best to utilize a terminology that is already well ensconced in the scientific literature such as geographically isolated wetlands or the hydrogeomorphic classification system that focuses on depressional and slope landscape features. Alternatively, several Panel members have suggested a terminology that categorizes the bidirectional wetlands as those within floodplains and unidirectional wetlands as those not within a floodplain, e.g. non-floodplain wetlands.


The Panel recommends that the report be reorganized around the types of connections between wetlands and downstream waters- including surface water, ground water and biological, with specific attention paid to the gradients of these pathways (see diagram).  The analysis should focus more on the degree of connectivity (magnitude, duration, frequency) rather than the presence of a connection.  The Panel believes that such an analysis can be done and would be useful in determining the significance of such a connection. We have suggested one conceptual way to describe this approach in Figure X. Since connectivity is expressed along a gradient, it should be acknowledged that there are bodies of water that are weakly (minimally) hydrologically connected and it is important to define this end of the gradient.  Further, isolation should be expressed in terms of this conceptual approach.  The Draft Report should recognize that there are bodies of water that are not (or minimally) connected and it is important to define this end of the gradient - terminal salt lakes, playas. A general discussion of the linkage types (e.g. hydrologic, chemical, biota) that evaluates the literature in terms of their role in affecting downstream water quality should be included (perhaps with examples in case histories).  


[image: ]Figure X  Framework representing the potential consequences of changes to downstream waters with increases in the magnitude, duration, and frequency of surface and subsurface connections.	Comment by Lucinda Johnson: This caption might benefit from some additional text to clarify things like “novelty  of chemistry” .  





Functional characteristics of interest are differentially affected by the type and characteristics of connections. This framework is envisioned as a potential management tool for mapping the functional characteristics (e.g., source, sink, refugee, lag, transformation) of specific constituents across different regions to assess the consequences and relative extent of hydrologic and biological flows from unidirectional wetlands to downstream waters.  Temporal and spatial scales of connections should be addressed explicitly with a discussion of the magnitude, frequency and duration of connections quantified.   In particular, the Panel recommends that the EPA examine connectivity through a range of time scales (e.g. days vs thousands of years) to establish the magnitude, duration and frequency of connections.   The time frame for groundwater dynamics occurs at different scale than that of surface and subsurface flows.  Note that low frequency, but high magnitude events can potentially radically change the chemical environment through the introduction of novel chemicals.     


Spatial landscape position and scale should be considered, e.g. distance from and size of wetlands (or similar wetland types) in the evaluation of the degree of connectivity. Regional context (e.g., geology, climate, landforms, surficial sediments) are major drivers of the temporal and spatial scales of hydrologic linkages. This will likely provide further rationale for treating wetland complexes as aggregates rather than as individual units.


The Draft Report tends to focus entirely on natural wetland systems or those with minimal disturbance.   Human disturbance (and legacies) alter type, strength and magnitude of connectivity pathways.  Some types of disturbances promote connections where none existed, others alter existing connection type or the novelty of chemistry / biology. In addition, there are many instances where man-made isolated wetlands occur within the landscape. These features are often found behind levees or within isolated parcels within urban landscapes and do not have the same ecosystem functions as natural wetlands.  The Draft Report should acknowledge these types of alterations or man-made habitats and incorporate a discussion about current and past (legacy) human disturbances that alter the type, strength and magnitude of connectivity pathways.





5(b) Conclusion (3) in section 1.4.3 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 5(a) above. Please comment on whether the conclusions and findings in section 1.4.3 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported.


Summary of Comments:	Comment by Lucinda Johnson: I took a very quick crack at pulling out the main topics for this summary.  It is still incomplete.


1. Panel members recognize the four pathways by which unidirectional wetlands can be connected to downstream waters: via surface, shallow subsurface or groundwater flowpaths or through the movement of biota.


2. Most panel members disagree with the conclusion that there was insufficient information to evaluate or generalize about the degree of connectivity or downstream effects in unidirectional landscape settings. 


3. The Panel suggests that the third conclusion must explicitly recognize connectivity as a gradient rather than a dichotomous, categorical variable. Further, hydrologic connectivity gradient should be expressed in terms of their magnitude, duration and frequency.


4. The Key Findings section should be revised to remove references to specific studied.





The Panel suggests, as has been done for prior conclusions, that the authors remove references to specific studies within the text of the key findings. As these are intended to summarize general themes arising from a broad literature synthesis, we feel that it is disingenuous to attribute these overarching findings to one or a few specific studies


Many members of the Panel expressed discomfort or concern about the inclusion of the sentence “The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings” and the Panel recommends that EPA remove this sentence as it is inconsistent with the synthesized literature it is intended to summarize.   Within the text of the third conclusion, the authors should explicitly recognize the four pathways by which unidirectional wetlands can be connected to downstream waters: via surface, shallow subsurface or groundwater flowpaths or through the movement of biota. It is the magnitude of material, water or biotic fluxes between a wetland and downstream waters rather than the simple presence or absence of a connection that determines the strength of the linkage between a wetland and downstream waters.


The Panel is concerned that the third conclusion, as currently stated suggests that even minimal hydrologic connections are more important than any biological connection (no matter how large the flux) - we suggest that this emphasis must shift in order to account for strong connections along any of the four pathways of connection.  If the goal of defining and estimating connectivity is to protect downstream waters, the interpretation must move from a dichotomous, categorical distinction (connected vs not connected) towards a gradient approach that recognizes variation in the strength, duration and magnitude of those connection.


The Panel suggests that the third conclusion must explicitly recognize connectivity as a gradient rather than a dichotomous, categorical variable. We would suggest the authors open the conclusion with something along the lines of the following sentence:


“Over sufficiently long time scales all aquatic habitats are connected to downstream waters through the transfer of water, chemicals or biota, yet the magnitude and effects of these connections vary widely across wetlands.”


The Panel concurred that the conclusions should encompass connectivity beyond hydrologic ones, and that the frequency, magnitude, and duration of these several connections should be considered. 


The Panel articulated modified versions of several of the key findings that we feel are consistent with the literature synthesis performed and our own expert knowledge of the subject.  We offer these revised findings as a straw man to stimulate conversation and revision in response to significant concerns that: a) the original conclusions (5b) did not match the text that preceded it (5a) and b) there was too little attention paid to biological connections.


Specific Comments Regarding Key Findings:


Suggested additional key finding on BIOLOGICAL FUNCTIONS of unidirectional wetlands →


Wetlands provide unique and important habitats for many organisms, both common and rare. Some of these organisms require multiple types of waters to complete their full life cycle, including downstream waters. Other organisms, especially abundant species, play important roles in transferring energy and materials between wetlands and downstream waters.


Suggested additional key finding on BIOLOGICAL CONNECTIVITY between unidirectional wetlands and downstream waters to parallel the above finding on “hydrologic connectivity”→ 


Biological connectivity can occur between [unidirectional] wetlands and downstream waters through two major mechanisms. Activities by biological organisms within wetlands (e.g., foraging, breeding, roosting) can change the amount, concentration, and density of organic and/or inorganic components within the water column or soils, which can be transmitted down-gradient by fluxes of surface water or groundwater. Movements of animals (i.e., macroinvertebrates, fish, amphibians, reptiles, birds, mammals) and plants (i.e., seeds, propagules, including colonization by invasive species) can occur among waters with varying frequency, duration, and distance. Many species in these groups that use both stream and wetland habitats are capable of dispersal distances equal to or greater than distances between many [unidirectional] wetlands and river networks. Migratory waterbirds (e.g., waterfowl, shorebirds, waders, colonial species) can be an important vector of long-distance dispersal of plants, invertebrates, parasites, and disease organisms between these waters and the river network. In addition, the magnitude of translocated biomass and nutrients can be substantial, when large numbers of individuals move temporarily, periodically, or permanently between waters. [Additional citations to be provided by Brooks]


g. [Unidirectional] wetlands occur along a gradient of hydrologic connectivity with respect to river networks, lakes, or marine/estuarine water bodies. This gradient includes, for example, wetlands that serve as origins for stream channels that have permanent surface water connections to the river network; wetlands with outlets to stream channels that discharge to deep groundwater aquifers; geographically isolated wetlands that have local groundwater or occasional surface water connections to downstream waters; and isolated wetlands that have minimal hydrologic connection to other water bodies (but which could include surface and subsurface connections to other wetlands). 


We propose adding two additional key findings that summarize important information from the main body of the document that was not emphasized in the original wording of the key findings 


→ #. Spatial proximity is an important determinant of the magnitude, frequency and duration of connections between wetlands and rivers that will ultimately influence the fluxes of water, materials and biota between wetlands and downstream waters.


→ #. The cumulative influence of many individual wetlands within watersheds can strongly affect the hydrology, biology and chemistry of downstream waters. Because of their aggregated influence, it is important any evaluation of changes to individual wetlands is considered in the context of past and predicted changes to other wetlands within the same watershed.
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Lentic systems: Wetlands and Open Waters with Potential for Unidirectional Hydrologic Flows to Rivers and Lakes, Including “Geographically Isolated Wetlands”





5(a) Section 5.4 of the draft Report reviews the literature on the directional (downstream) connectivity and effects of wetlands and certain open waters, including “geographically isolated wetlands,” with potential for unidirectional hydrologic flows to rivers and lakes. Please comment on whether the Report includes the most relevant published peer reviewed literature with respect to these types of wetlands and open waters. Please also comment on whether the literature has been correctly summarized. Please identify any published peer reviewed studies that should be added to the Report, any cited literature that is not relevant to the review objectives of the Report, and any corrections that may be needed in the characterization of the literature.


Summary of Comments:


1. The Panel believes that some additional literature can be added with further research by the EPA and also recommends that additional citations on biological connections, especially those which analyze material flows generated by avian fauna be added


2. The exclusive focus on hydrologic connections does not account for important biological exchanges that can strongly influence the integrity of downstream waters; the panel recommends that the report be reorganized around the types of connections between wetlands and downstream waters- including surface water, ground water and biological, with specific attention paid to the gradients of these pathways. 


3. Spatial landscape position and scale should be considered in the evaluation of the degree of connectivity, since regional context (e.g., geology, climate, landforms, surficial sediments) are major drivers of the temporal and spatial scales of hydrologic linkages.  This will likely provide further rationale for treating wetland complexes as aggregates rather than as individual units.


4. The report should include a discussion about current and past (legacy) human disturbances that alter the type, strength and magnitude of connectivity pathways.


5. [bookmark: _GoBack]PLACEHOLDER SUMMARY STATEMENT ABOUT USE OF TERMINOLOGY PENDING GROUP DISCUSSION





Detailed Comments:


Overall, the Panel finds that the report has captured the most relevant literature on wetlands under the Report’s definition of “unilateral wetland” including geographically isolated wetlands. Major reviews that have been included in the peer review literature have been included in the bibliography. The Panel believes that some additional literature from 2013 can be added with further research by the EPA and also recommends that additional citations on biological connections, especially those which analyze material flows generated by avian fauna be added[footnoteRef:1]. Connections between unidirectional wetlands and downstream waters made by major assemblages of species such as amphibians, birds, reptiles, and invertebrates could then be further discussed. Biological exchanges potentially influence the biological integrity of downstream waters through (1) bulk exchange of materials (e.g., energy, nutrients, contaminants), introduction of disease vectors or other living matter, or (2) contribution to biotic integrity of downstream waters through provision of habitat that is essential for completion of life cycle of downstream species. [1:  Panel members have provided additional references in their individual comments.   ] 



The Panel recommends that the Conceptual Framework as discussed earlier in this document be utilized as a means to discuss the types of hydrologic connections that occur within unidirectional wetlands. It may be preferred to move away from adopting a new classification or terminology as used in the Draft Report as it implies a one way flow pattern, when in fact, there may be many dimensions to connectivity, not only in relation to surface and subsurface water flows, but to chemical and biological connectivity as well. It may be best to utilize a terminology that is already well ensconced in the scientific literature such as geographically isolated wetlands or the hydrogeomorphic classification system that focuses on depressional and slope landscape features. Alternatively, several Panel members have suggested a terminology that categorizes the bidirectional wetlands as those within floodplains and unidirectional wetlands as those not within a floodplain, e.g. non-floodplain wetlands.


The Panel recommends that the report be reorganized around the types of connections between wetlands and downstream waters- including surface water, ground water and biological, with specific attention paid to the gradients of these pathways (see diagram).  The analysis should focus more on the degree of connectivity (magnitude, duration, frequency) rather than the presence of a connection.  The Panel believes that such an analysis can be done and would be useful in determining the significance of such a connection. We have suggested one conceptual way to describe this approach in Figure X. Since connectivity is expressed along a gradient, it should be acknowledged that there are bodies of water that are weakly (minimally) hydrologically connected and it is important to define this end of the gradient.  Further, isolation should be expressed in terms of this conceptual approach.  The Draft Report should recognize that there are bodies of water that are not (or minimally) connected and it is important to define this end of the gradient - terminal salt lakes, playas. A general discussion of the linkage types (e.g. hydrologic, chemical, biota) that evaluates the literature in terms of their role in affecting downstream water quality should be included (perhaps with examples in case histories).  


[image: ]Figure X  Framework representing the potential consequences of changes to downstream waters with increases in the magnitude, duration, and frequency of surface and subsurface connections.	Comment by Lucinda Johnson: This caption might benefit from some additional text to clarify things like “novelty  of chemistry” .  





Functional characteristics of interest are differentially affected by the type and characteristics of connections. This framework is envisioned as a potential management tool for mapping the functional characteristics (e.g., source, sink, refugee, lag, transformation) of specific constituents across different regions to assess the consequences and relative extent of hydrologic and biological flows from unidirectional wetlands to downstream waters.  Temporal and spatial scales of connections should be addressed explicitly with a discussion of the magnitude, frequency and duration of connections quantified.   In particular, the Panel recommends that the EPA examine connectivity through a range of time scales (e.g. days vs thousands of years) to establish the magnitude, duration and frequency of connections.   The time frame for groundwater dynamics occurs at different scale than that of surface and subsurface flows.  Note that low frequency, but high magnitude events can potentially radically change the chemical environment through the introduction of novel chemicals.     


Spatial landscape position and scale should be considered, e.g. distance from and size of wetlands (or similar wetland types) in the evaluation of the degree of connectivity. Regional context (e.g., geology, climate, landforms, surficial sediments) are major drivers of the temporal and spatial scales of hydrologic linkages. This will likely provide further rationale for treating wetland complexes as aggregates rather than as individual units.


The Draft Report tends to focus entirely on natural wetland systems or those with minimal disturbance.   Human disturbance (and legacies) alter type, strength and magnitude of connectivity pathways.  Some types of disturbances promote connections where none existed, others alter existing connection type or the novelty of chemistry / biology. In addition, there are many instances where man-made isolated wetlands occur within the landscape. These features are often found behind levees or within isolated parcels within urban landscapes and do not have the same ecosystem functions as natural wetlands.  The Draft Report should acknowledge these types of alterations or man-made habitats and incorporate a discussion about current and past (legacy) human disturbances that alter the type, strength and magnitude of connectivity pathways.





5(b) Conclusion (3) in section 1.4.3 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 5(a) above. Please comment on whether the conclusions and findings in section 1.4.3 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported.


Summary of Comments:	Comment by Lucinda Johnson: I took a very quick crack at pulling out the main topics for this summary.  It is still incomplete.


1. Panel members recognize the four pathways by which unidirectional wetlands can be connected to downstream waters: via surface, shallow subsurface or groundwater flowpaths or through the movement of biota.


2. Most panel members disagree with the conclusion that there was insufficient information to evaluate or generalize about the degree of connectivity or downstream effects in unidirectional landscape settings. 


3. The Panel suggests that the third conclusion must explicitly recognize connectivity as a gradient rather than a dichotomous, categorical variable. Further, hydrologic connectivity gradient should be expressed in terms of their magnitude, duration and frequency.


4. The Key Findings section should be revised to remove references to specific studied.





The Panel suggests, as has been done for prior conclusions, that the authors remove references to specific studies within the text of the key findings. As these are intended to summarize general themes arising from a broad literature synthesis, we feel that it is disingenuous to attribute these overarching findings to one or a few specific studies


Many members of the Panel expressed discomfort or concern about the inclusion of the sentence “The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings” and the Panel recommends that EPA remove this sentence as it is inconsistent with the synthesized literature it is intended to summarize.   Within the text of the third conclusion, the authors should explicitly recognize the four pathways by which unidirectional wetlands can be connected to downstream waters: via surface, shallow subsurface or groundwater flowpaths or through the movement of biota. It is the magnitude of material, water or biotic fluxes between a wetland and downstream waters rather than the simple presence or absence of a connection that determines the strength of the linkage between a wetland and downstream waters.


The Panel is concerned that the third conclusion, as currently stated suggests that even minimal hydrologic connections are more important than any biological connection (no matter how large the flux) - we suggest that this emphasis must shift in order to account for strong connections along any of the four pathways of connection.  If the goal of defining and estimating connectivity is to protect downstream waters, the interpretation must move from a dichotomous, categorical distinction (connected vs not connected) towards a gradient approach that recognizes variation in the strength, duration and magnitude of those connection.


The Panel suggests that the third conclusion must explicitly recognize connectivity as a gradient rather than a dichotomous, categorical variable. We would suggest the authors open the conclusion with something along the lines of the following sentence:


“Over sufficiently long time scales all aquatic habitats are connected to downstream waters through the transfer of water, chemicals or biota, yet the magnitude and effects of these connections vary widely across wetlands.”


The Panel concurred that the conclusions should encompass connectivity beyond hydrologic ones, and that the frequency, magnitude, and duration of these several connections should be considered. 


The Panel articulated modified versions of several of the key findings that we feel are consistent with the literature synthesis performed and our own expert knowledge of the subject.  We offer these revised findings as a straw man to stimulate conversation and revision in response to significant concerns that: a) the original conclusions (5b) did not match the text that preceded it (5a) and b) there was too little attention paid to biological connections.


Specific Comments Regarding Key Findings:


Suggested additional key finding on BIOLOGICAL FUNCTIONS of unidirectional wetlands →


Wetlands provide unique and important habitats for many organisms, both common and rare. Some of these organisms require multiple types of waters to complete their full life cycle, including downstream waters. Other organisms, especially abundant species, play important roles in transferring energy and materials between wetlands and downstream waters.


Suggested additional key finding on BIOLOGICAL CONNECTIVITY between unidirectional wetlands and downstream waters to parallel the above finding on “hydrologic connectivity”→ 


Biological connectivity can occur between [unidirectional] wetlands and downstream waters through two major mechanisms. Activities by biological organisms within wetlands (e.g., foraging, breeding, roosting) can change the amount, concentration, and density of organic and/or inorganic components within the water column or soils, which can be transmitted down-gradient by fluxes of surface water or groundwater. Movements of animals (i.e., macroinvertebrates, fish, amphibians, reptiles, birds, mammals) and plants (i.e., seeds, propagules, including colonization by invasive species) can occur among waters with varying frequency, duration, and distance. Many species in these groups that use both stream and wetland habitats are capable of dispersal distances equal to or greater than distances between many [unidirectional] wetlands and river networks. Migratory waterbirds (e.g., waterfowl, shorebirds, waders, colonial species) can be an important vector of long-distance dispersal of plants, invertebrates, parasites, and disease organisms between these waters and the river network. In addition, the magnitude of translocated biomass and nutrients can be substantial, when large numbers of individuals move temporarily, periodically, or permanently between waters. [Additional citations to be provided by Brooks]


g. [Unidirectional] wetlands occur along a gradient of hydrologic connectivity with respect to river networks, lakes, or marine/estuarine water bodies. This gradient includes, for example, wetlands that serve as origins for stream channels that have permanent surface water connections to the river network; wetlands with outlets to stream channels that discharge to deep groundwater aquifers; geographically isolated wetlands that have local groundwater or occasional surface water connections to downstream waters; and isolated wetlands that have minimal hydrologic connection to other water bodies (but which could include surface and subsurface connections to other wetlands). 


We propose adding two additional key findings that summarize important information from the main body of the document that was not emphasized in the original wording of the key findings 


→ #. Spatial proximity is an important determinant of the magnitude, frequency and duration of connections between wetlands and rivers that will ultimately influence the fluxes of water, materials and biota between wetlands and downstream waters.


→ #. The cumulative influence of many individual wetlands within watersheds can strongly affect the hydrology, biology and chemistry of downstream waters. Because of their aggregated influence, it is important any evaluation of changes to individual wetlands is considered in the context of past and predicted changes to other wetlands within the same watershed.
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edits. Therefore, | took the opportunity to organize the materials in a first draft that could
allow each of the panel members to begin to add their additions/comments. | tried to
remain true to the commenters and the document as it was written, but did make some edits
to allow for better flow between concepts.

It has a lot to go in terms of finalization and | am sure once | look at it again, | will have
suggestions. Because | do not mean to usurp your lead writing by any means, |
recommend that you review and circulate either this draft or something similar to this so
that more productive input can be provided by the other panel members.

MICHAEL JOSSELYN, PhD, PWS | Principal | o0:415.454.8868 x125 | josselyn@wra-
ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437
South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800

Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855

The information contained in this email and any attachments are strictly confidential and are for the use of the intended
recipient. Any use, dissemination, distribution, or reproduction of any part of this email or any attachment is prohibited. If you
are not the intended recipient, please notify the sender by return email and delete all copies including attachments



tel:415.454.8868%20x125

mailto:josselyn@wra-ca.com

mailto:josselyn@wra-ca.com

http://www.wra-ca.com/

tel:415.519.3843

tel:858.842.1800

tel:720.946.4855








From: IDNEEE o behalf of Mazeika Sullivan

To: Siobhan Fennessy

Cc: Armitage, Thomas

Subject: Re: coordinating 4A and 4B charge question responses
Date: Friday, January 17, 2014 10:56:33 AM

Sounds great; let's plan for Friday afternoon. We can meet at the Heffner Building at the
Olentangy River Wetlands:
352 W Dodridge St, Columbus, OH 43202.

Parking is free. Just come in the main entrance and I'll meet you there. My cell
number is 802-999-1389 in case you need it.

See you around 1pm on Friday!

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
Phone: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

On Fri, Jan 17, 2014 at 8:45 AM, Siobhan Fennessy <fennessym@kenyon.edu> wrote:

Thanks,
Siobhan

On Jan 16, 2014, at 12:38 PM, Mazeika Sullivan wrote:

Hi Siobhan -

Meeting in person would be great. | could also drive up or we could meet
halfway? | could do Mon, Thurs, or Fri afternoon. Would any of those days
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work for you?

Best,
Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
Phone: 614-292-7314
Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

On Wed, Jan 15, 2014 at 6:59 PM, Siobhan Fennessy
<fennessym@kenyon.edu> wrote:
Hi Mazeika,

Thanks for the note - | hope your year is off to a great start as well!

Your plan sounds good, | agree we should coordinate our responses. Do you
want to set up a time to talk? Or | could come down one afternoon and we
could meet (next week perhaps)? I'm happy to do that, it might be easier to
work in person since we're so close.

Talk soon,
Siobhan

On Jan 15, 2014, at 10:40 AM, Mazeika Sullivan <sullivan.191@osu.edu>
wrote:

Hi Siobhan -

| hope you had at least a bit of a break and are off to a great
20141

| wanted to touch base with you to get a sense of your thinking
relative to coordinating our charge question responses. | think it
would also be good to discuss the responses from Dr. Rain's

group.

Perhaps we could work together to finish drafting responses



mailto:sullivan.191@osu.edu

tel:614-292-7314

tel:614-292-7432

http://go.osu.edu/mazeikasullivan

mailto:fennessym@kenyon.edu

mailto:sullivan.191@osu.edu



based on discussions at the Panel meeting, and subsequently
distribute our drafts to the group for comments. Thoughts?

Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191 @osu.edu
Phone: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

Siobhan Fennessy

Jordan Professor of Biology and Environmental Studies
Kenyon College

Gambier, OH 43022

740.427.5455

Siobhan Fennessy

Jordan Professor of Biology and Environmental Studies
Biology Department

Kenyon College

Gambier, Ohio 43022

Phone: 740.427.5455
Fax: 740.427.5741

email: fennessym@kenyon.edu
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From: Siobhan Fennessy

To: Mazeika Sullivan

Cc: Armitage, Thomas

Subject: Re: coordinating 4A and 4B charge question responses
Date: Friday, January 17, 2014 8:46:02 AM

Perfect! Friday is actually best for me.

Just let me know what works best for you. I'm free a
(miraculous), so I could plan to arrive just after lunch.

Thanks,
Siobhan

On Jan 16, 2014, at 12:38 PM, Mazeika Sullivan wrote:

Hi Siobhan -

Meeting in person would be great. | could also drive up or we could meet
halfway? | could do Mon, Thurs, or Fri afternoon. Would any of those days
work for you?

Best,
Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email:; sullivan.191@osu.edu
Phone: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

On Wed, Jan 15, 2014 at 6:59 PM, Siobhan Fennessy <fennessym@kenyon.edu>
wrote:
Hi Mazeika,

Thanks for the note - | hope your year is off to a great start as well!

Your plan sounds good, | agree we should coordinate our responses. Do you
want to set up a time to talk? Or | could come down one afternoon and we
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could meet (next week perhaps)? 1'm happy to do that, it might be easier to
work in person since we're so close.

Talk soon,
Siobhan

On Jan 15, 2014, at 10:40 AM, Mazeika Sullivan <sullivan.191@osu.edu>
wrote:

Hi Siobhan -
I hope you had at least a bit of a break and are off to a great 2014!

I wanted to touch base with you to get a sense of your thinking
relative to coordinating our charge question responses. | think it
would also be good to discuss the responses from Dr. Rain's group.

Perhaps we could work together to finish drafting responses based
on discussions at the Panel meeting, and subsequently distribute
our drafts to the group for comments. Thoughts?

Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
Phone: 614-292-7314
Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

Siobhan Fennessy

Jordan Professor of Biology and Environmental Studies
Kenyon College

Gambier, OH 43022

740.427.5455
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Siobhan Fennessy

Jordan Professor of Biology and Environmental Studies
Biology Department

Kenyon College

Gambier, Ohio 43022

Phone: 740.427.5455
Fax: 740.427.5741

email: fennessym@kenyon.edu
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From: IDNEEE o behalf of Mazeika Sullivan

To: Siobhan Fennessy

Cc: Armitage, Thomas

Subject: Re: coordinating 4A and 4B charge question responses
Date: Thursday, January 16, 2014 12:38:50 PM

Hi Siobhan -

Meeting in person would be great. | could also drive up or we could meet halfway? | could
do Mon, Thurs, or Fri afternoon. Would any of those days work for you?

Best,
Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email; sullivan.191@osu.edu
Phone: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

On Wed, Jan 15, 2014 at 6:59 PM, Siobhan Fennessy <fennessym@kenyon.edu> wrote:
Hi Mazeika,

Thanks for the note - | hope your year is off to a great start as well!

Your plan sounds good, | agree we should coordinate our responses. Do you want to set up
a time to talk? Or | could come down one afternoon and we could meet (next week
perhaps)? I'm happy to do that, it might be easier to work in person since we're so close.

Talk soon,

Siobhan

On Jan 15, 2014, at 10:40 AM, Mazeika Sullivan <sullivan.191@osu.edu> wrote:

Hi Siobhan -
I hope you had at least a bit of a break and are off to a great 2014!

| wanted to touch base with you to get a sense of your thinking relative to
coordinating our charge question responses. | think it would also be good to
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discuss the responses from Dr. Rain's group.

Perhaps we could work together to finish drafting responses based on
discussions at the Panel meeting, and subsequently distribute our drafts to the
group for comments. Thoughts?

Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
Phone: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

Siobhan Fennessy

Jordan Professor of Biology and Environmental Studies
Kenyon College

Gambier, OH 43022

740.427.5455
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From: Siobhan Fennessy

To: Mazeika Sullivan

Cc: Armitage, Thomas

Subject: Re: coordinating 4A and 4B charge question responses
Date: Sunday, January 19, 2014 11:58:01 AM

Great, I'll see you then,
S

OnJan 17, 2014, at 10:55 AM, Mazeika Sullivan <sullivan.191@osu.edu> wrote:

Sounds great; let's plan for Friday afternoon. We can meet at the Heffner
Building at the Olentangy River Wetlands:
352 W Dodridge St, Columbus, OH 43202.

Parking is free. Just come in the main entrance and I'll meet you there.
in case you need it.

See you around 1pm on Friday!

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
Phone: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

On Fri, Jan 17, 2014 at 8:45 AM, Siobhan Fennessy <fennessym@kenyon.edu>
wrote:

Perfect! Friday is actually best for me. Halfway means Sunbur
is worse for both of us! |

, which | think

Just let me know
ay (miraculous), so I could plan to arrive

what works best for you. I'm free a
just after lunch.

Thanks,
Siobhan
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On Jan 16, 2014, at 12:38 PM, Mazeika Sullivan wrote:

Hi Siobhan -

Meeting in person would be great. | could also drive up or we
could meet halfway? | could do Mon, Thurs, or Fri afternoon.
Would any of those days work for you?

Best,
Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
Phone: 614-292-7314
Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

On Wed, Jan 15, 2014 at 6:59 PM, Siobhan Fennessy

<fennessym@kenyon.edu> wrote:
Hi Mazeika,

Thanks for the note - | hope your year is off to a great start as
well!

Your plan sounds good, | agree we should coordinate our
responses. Do you want to set up a time to talk? Or | could
come down one afternoon and we could meet (next week
perhaps)? I'm happy to do that, it might be easier to work in
person since we're so close.

Talk soon,
Siobhan

On Jan 15, 2014, at 10:40 AM, Mazeika Sullivan
<sullivan.191@osu.edu> wrote:

Hi Siobhan -
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I hope you had at least a bit of a break and are off to
a great 2014!

| wanted to touch base with you to get a sense of
your thinking relative to coordinating our charge
question responses. | think it would also be good to
discuss the responses from Dr. Rain's group.

Perhaps we could work together to finish drafting
responses based on discussions at the Panel meeting,
and subsequently distribute our drafts to the group
for comments. Thoughts?

Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email; sullivan.191@osu.edu
Phone: 614-292-7314
Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

Siobhan Fennessy

Jordan Professor of Biology and Environmental Studies
Kenyon College

Gambier, OH 43022

740.427.5455

Siobhan Fennessy

Jordan Professor of Biology and Environmental Studies
Biology Department

Kenyon College

Gambier, Ohio 43022
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Phone: 740.427.5455
Fax: 740.427.5741

email: fennessym@kenyon.edu

Siobhan Fennessy

Jordan Professor of Biology and Environmental Studies
Kenyon College

Gambier, OH 43022

740.427.5455
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From: DN DXE o Hehalf of Emily Bernhardt

To: Armitage, Thomas

Cc: liohnson@d.umn.edu; emily.bernhardt@duke.edu; Goodman, lIris
Subject: Re:

Date: Friday, January 17, 2014 4:11:20 PM

I cleaned up the 5b draft that I sent to you so it would be great Lucinda if you could cut the 5b
pieces out of your draft.

Emily

On Fri, Jan 17, 2014 at 3:42 PM, Armitage, Thomas <Armitage.Thomas@epa.gov> wrote:

Lucinda and Emily,

| would like to send the responses to charge questions 5(a) and 5(b) to the subgroup for review
but would like clarification on which versions to send. Lucinda sent me a combined 5(a)/5(b) draft
developed by Mike Josselyn with her comments inserted (attached). Emily sent me a different
draft of the 5(b) response (attached). We could send both of these to the subgroup for review
and discussion. Please let me know if you want me to do that. | am in the process of scheduling a
call and would like to send this out by Tuesday (1/21). Thanks.

Tom

s ko ko sk ok sk ok sk ok ok ok Kok K R K
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)

202-565-2098 (fax)

armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300





Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

From: [N (i SN O Behalf Of Lucinda

Johnson

Sent: Friday, January 17, 2014 11:16 AM

To: Mike Josselyn

Cc: Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: Re: Suggested working document

Hi Folks;

Thank you Mike for putting the comments together into a draft comment document. | had
tried to pull out the main points from each section into a summary with detailed comments
below. This is a suggestion, which follows the general format used by the framework
group, and I think it is useful.

I have not had time to digest the suggestions of the framework group, so I didn't make a
summary statement about the terminology. We might have to see how everyone in the
group feels about this.

Emily: Can you please read this and make additions / corrections. Send to Tom as soon as
possible.

Tom: Please send Emily's version out to the rest of our group as soon as possible.

Let's give our folks a bit of time to read this and try to schedule a conference call the week
of Jan 27th.

Thank you for your input.

Lucinda





Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Thu, Jan 16, 2014 at 6:11 PM, Mike Josselyn <josselyn@wra-ca.com> wrote:

Lucinda and Emily:

I am sending this for your consideration as a starting point. While there was a lot of good
information in the Google doc in terms of notes, as | was looking through it, I felt that it
was very hard to figure out how to organize all the comments and provide meaningful
edits. Therefore, | took the opportunity to organize the materials in a first draft that could
allow each of the panel members to begin to add their additions/comments. | tried to
remain true to the commenters and the document as it was written, but did make some edits
to allow for better flow between concepts.

It has a lot to go in terms of finalization and 1 am sure once I look at it again, | will have
suggestions. Because | do not mean to usurp your lead writing by any means, |
recommend that you review and circulate either this draft or something similar to this so
that more productive input can be provided by the other panel members.

MICHAEL JOSSELYN, PhD, PWS | Principal | 0:415.454.8868 x125 | josselyn@wra-
ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437
South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800

Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855





The information contained in this email and any attachments are strictly confidential and are for the use of the intended
recipient. Any use, dissemination, distr bution, or reproduction of any part of this email or any attachment is proh bited. If you
are not the intended recipient, please notify the sender by return email and delete all copies including attachments
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Emily Bernhardt

Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708
emily.bernhardt@duke.edu
646-825-1278 (cell)
919-660-7318 (office)










From: Jennifer Tank

To: Wohl.Ellen; Stanford, Jack

Cc: Armitage, Thomas

Subject: Refined text for Charge Question 3b: your edits requested
Date: Friday, January 24, 2014 11:58:04 AM

Attachments: EPA SAB Charge Question 3b 24Janl4.docx

Dear Ellen and Jack (with cc to Tom)

Please find a revised draft of the Question 3b summary text for your editing. After you all have
chimed in, | will send finalized version to Tom, Amanda, and Iris with a cc to Emma (leading the
Question 3a writing).

Hope 2014 is opening well for you all!

Take care,
Jen

<Q(((><,. N, T N TN T (2>
dr. jennifer |. tank

ludmilla f. and stephen j. galla professor
department of biological sciences

192 galvin hall

university of notre dame

notre dame, IN 46556

email: tank.1@nd.edu

phone: 574.631.3976

fax: 574.631.7413

<Q(((><,.*" "N, T TN e TN T ><(((( 2>
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Charge Question 3(b). Comments on whether EPA’s findings and conclusions concerning the directional (downstream) connectivity and effects of ephemeral, intermittent, and perennial streams are supported by the available science.





General Comments: In general, the majority of the SAB had few changes to offer regarding the conclusions concerning the connectivity of ephemeral, intermittent and perennial streams to downstream ecosystems and their role in retaining, transforming, and transporting materials. This consensus suggests that the document outlined strong scientific support for the conclusions as written and there were many positive comments including support for the current emphasis on the importance of cumulative downstream impacts. 





The SAB emphasized that the conclusions to this chapter should relate back to the conceptual foundation of 4 dimensional connectivity (3D space plus time) while placing conclusions in the catchment context. In addition, conclusions should emphasize not only hydrologic linkages, but also include biogeochemical transformations and diverse biological connections. The text covered in the “Synthesis and Implications” section that included the main conclusions, did not include bulleted text (p4-35) which might be a helpful addition, although we recognize that key functions were summarized in Table 4.1 highlighting how streams act as sources, sinks, refuges, transformations, and lags. It was noted that connectivity itself should be added as a function to Table 4.1, perhaps using biological connections as example. Multiple SAB members supported this approach, but some noted that the highlighted functions and linkages should be reiterated succinctly and consistently across the Chapter 4 Streams Synthesis section (p4-35), Section 1.4.2 Key Findings (p1-7), and Section 6.1 Conclusions, and they are not at present, and points should be kept short, with no additional reference to cited studies.  





Q3(b): We summarize the following comments and identify areas to strengthen the conclusions: 





1. Connectivity, Boundaries and Linkages:


Statements on the unequivocal demonstration of connectivity of streams should be stated in quantitative terms, example: “of X studies, X% support conclusion of connectivity”. 





We suggest including statements on the boundary of the upland/headwater transition, providing context of what is considered a stream, as well as increased emphasis on groundwater-surface water interactions, flooding or episodic events, riparian zones and how these linkages influence biota and food webs and vice versa. For example, in Section 4.6 Synthesis, insert “above and below ground” after “connectivity” in first sentence. It is also important to reiterate in the conclusions how these exchanges influence physical, chemical, and biological connectivity with downstream systems. 





Finally, linkages that occur during flooding are not well-represented in conclusions, and text could also be added on how connectivity sustains aquifers using alluvial systems in the southwest and karst systems in the eastern US as examples. 


2. Ephemeral Streams:


The conclusions state that evidence supports a sufficient link between ephemeral streams with downstream systems, but conclusions could be strengthened by adding text about spatial and temporal variation in the linkage of ephemeral streams with downstream waters including frequency of the connection and where further research needed. In addition, the important role of variable source areas (e.g., swales) and connectivity needs to be reiterated in conclusions based on content in current text. 


Conclusions could also be strengthened by clarifying when headwaters provide critical habitat. For example, one could clarify how ephemeral streams are critical habitat and provide corridors to move among habitats. 





3. Chemical connectivity and nutrients:


The current summary of chemical functions could be strengthened to include details on how headwater streams influence sediment-bound nutrients, DOM, and other contaminants; statements are now mainly about N, with detailed examples mainly about nitrate. 





We also note that the chapter is currently focused on numerous studies demonstrating that headwaters are hotspots for N uptake and transformation and more breadth across solutes could be added. It would be helpful to add nutrient removal processes to statements in text on importance of nutrient spiraling (e.g., specifics on denitrification= removal), as both processes are important. 





4. Comments on uncertainty: 


SAB members suggest that the authors consider displaying conclusions in a matrix form to summarize extent of evidence supporting the conclusion, as well as uncertainty across function and system type. Additionally, we suggest including temporal/spatial scale of phenomena, effect size, and intensity. 





[bookmark: _GoBack]Finally, it would be helpful to readers to include depiction of level of confidence (e.g., IPCC reports). For example, conclusions drawn in the broader sense on connectivity should have a high level of certainty, and then at local scale the certainty could be lower due to geographic and climatic variability. 





5. Case studies and context:  


Some SAB members questioned how the case studies were supposed to serve the broader chapter on streams. Were they meant to be examples of extremes?  For example, it appears that in prairie stream case study, the importance of how humans alter connectivity was a key point. The motivations for the case study choice should be mentioned in the general stream chapter. 





Also, each case study has its own bulleted list of conclusions, and it is somewhat confusing as to how do these relate to the more general overall conclusions. For example some case study conclusions seemed overreaching (e.g., in arid streams example), and not placed in the context of geographic differences. FOR example, flow in arid streams in urban environments can be dominated by effluent, and these arid streams contrast greatly with the ones highlighted in the case study. 





As an alternative framework for the case studies, hydrology could be a unifying theme; for example stream flow is a function of runoff, which is a function of weather and underlying geology and this changes across regions. In the summary conclusions, it might be good to break out flow, geology and weather-dependent conclusions from generalities. 





Finally, the conclusions in the case studies could be improved by explicitly mentioning how human activities alter (both increase and decrease) connectivity of streams with downstream waters, ideally through the use of specific examples (e.g., perhaps using existing case studies). 





6. Consistency throughout text: 


Finally, it is essential that the emphasized functions and linkages are consistently and succinctly stated in Streams: synthesis section in Ch4 (p4-35,36), and consistent with 1.4.2 Key Finding (p1-7),  and in Section 6.1 (p6-1) Conclusions.  
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From: Armitage, Thomas

To: Genevieve.Ali@ad.umanitoba.ca; josselyn@wra-ca.com; ljohnson@d.umn.edu; rpb2@psu.edu;
emily.bernhardt@duke.edu; mgooseff@engr.colostate.edu; hassy@cox.net

Cc: Goodman. lris; adr79@cornell.edu

Subject: Reminder - Subgroup teleconference on Wednesday, January 29th to discuss the draft responses to charge
questions 5(a) and 5 (b)

Date: Tuesday, January 28, 2014 10:51:00 AM

Attachments: Lentic systems 5A and 5B merged 1 17 141BJ.DOCX

Charge question 5 subgroup members,

This is a reminder that there will be a subgroup conference call tomorrow, Wednesday, January 29th
, from 1:00 — 2:00 p.m. (Eastern Time) to discuss the attached responses to charge questions 5(a)
and 5(b). Callin number: 1-866-299-3188, conference code 2023439995#.

Tom Armitage

Sk 3k 3k sk >k 3k sk sk ok sk sk ok sk sk ok sk sk ok sk kok sk
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

From: Armitage, Thomas
Sent: Tuesday, January 21, 2014 12:11 PM

To: Genevieve Ali; Mike Josselyn; ljohnson@d.umn.edu; rpb2@psu.edu; Robert Brooks;
emily.bernhardt@duke.edu; mgooseff@engr.colostate.edu; hassy@cox.net

Cc: Goodman, Iris; Amanda D. Rodewald
Subject: Teleconference to discuss the draft responses to charge questions 5(a) and 5 (b)

Dear Charge Question 5(a)/5(b) subgroup members,

| have scheduled a subgroup teleconference on Wednesday, January 29th from 1:00 - 2:00
p.m. (Eastern Time) to discuss the draft responses to charge questions 5(a) and 5(b).

The teleconference call-in number is: 1-866-299-3188. After calling in, please enter the
following conference code at the prompt: 2023439995# .

| look forward to talking with you on the call.

Tom Armitage
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Thomas Armitage Ph.D.

Designated Federal Officer

EPA Science Advisory Board Office

202-564-2155 (phone/voice mail)
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1/17/14 Draft response from the Charge Question 5 Subgroup of the SAB Panel for the Review of the EPA Water Body Connectivity Report.  This draft does not represent consensus SAB advice or EPA policy.


DO NOT CITE OR QUOTE





[bookmark: _GoBack]


Lentic systems: Wetlands and Open Waters with Potential for Unidirectional Hydrologic Flows to Rivers and Lakes, Including “Geographically Isolated Wetlands”





5(a) Section 5.4 of the draft Report reviews the literature on the directional (downstream) connectivity and effects of wetlands and certain open waters, including “geographically isolated wetlands,” with potential for unidirectional hydrologic flows to rivers and lakes. Please comment on whether the Report includes the most relevant published peer reviewed literature with respect to these types of wetlands and open waters. Please also comment on whether the literature has been correctly summarized. Please identify any published peer reviewed studies that should be added to the Report, any cited literature that is not relevant to the review objectives of the Report, and any corrections that may be needed in the characterization of the literature.


Summary of Comments:


1. The Panel believes that some additional literature can be added with further research by the EPA and also recommends that additional citations on biological connections, especially those which analyze material flows generated by avian fauna be added


2. The exclusive focus on hydrologic connections does not account for important biological exchanges that can strongly influence the integrity of downstream waters; the panel recommends that the report be reorganized around the types of connections between wetlands and downstream waters- including surface water, ground water and biological, with specific attention paid to the gradients of these pathways. 


3. Spatial landscape position and scale should be considered in the evaluation of the degree of connectivity, since regional context (e.g., geology, climate, landforms, surficial sediments) are major drivers of the temporal and spatial scales of hydrologic linkages.  This will likely provide further rationale for treating wetland complexes as aggregates rather than as individual units.


4. The report should include a discussion about current and past (legacy) human disturbances that alter the type, strength and magnitude of connectivity pathways.


5. PLACEHOLDER SUMMARY STATEMENT ABOUT USE OF TERMINOLOGY PENDING GROUP DISCUSSION





Detailed Comments:


Overall, the Panel finds that the report has captured the most relevant literature on wetlands under the Report’s definition of “unilateral wetland” including geographically isolated wetlands. Major reviews that have been included in the peer review literature have been included in the bibliography. The Panel believes that some additional literature from 2013 can be added with further research by the EPA and also recommends that additional citations on biological connections, especially those which analyze material flows generated by avian fauna be added[footnoteRef:1]. Connections between unidirectional wetlands and downstream waters made by major assemblages of species such as amphibians, birds, reptiles, and invertebrates could then be further discussed. Biological exchanges potentially influence the biological integrity of downstream waters through (1) bulk exchange of materials (e.g., energy, nutrients, contaminants), introduction of disease vectors or other living matter, or (2) contribution to biotic integrity of downstream waters through provision of habitat that is essential for completion of life cycle of downstream species. [1:  Panel members have provided additional references in their individual comments.   ] 



The Panel recommends that the Conceptual Framework as discussed earlier in this document be utilized as a means to discuss the types of hydrologic connections that occur within unidirectional wetlands. It may be preferred to move away from adopting a new classification or terminology as used in the Draft Report as it implies a one way flow pattern, when in fact, there may be many dimensions to connectivity, not only in relation to surface and subsurface water flows, but to chemical and biological connectivity as well. It may be best to utilize a terminology that is already well ensconced in the scientific literature such as geographically isolated wetlands or the hydrogeomorphic classification system that focuses on depressional and slope landscape features. Alternatively, several Panel members have suggested a terminology that categorizes the bidirectional wetlands as those within floodplains and unidirectional wetlands as those not within a floodplain, e.g. non-floodplain wetlands.


The Panel recommends that the report be reorganized around the types of connections between wetlands and downstream waters- including surface water, ground water and biological, with specific attention paid to the gradients of these pathways (see diagram).  The analysis should focus more on the degree of connectivity (magnitude, duration, frequency) rather than the presence of a connection.  The Panel believes that such an analysis can be done and would be useful in determining the significance of such a connection. We have suggested one conceptual way to describe this approach in Figure X. Since connectivity is expressed along a gradient, it should be acknowledged that there are bodies of water that are weakly (minimally) hydrologically connected and it is important to define this end of the gradient.  Further, isolation should be expressed in terms of this conceptual approach.  The Draft Report should recognize that there are bodies of water that are not (or minimally) connected and it is important to define this end of the gradient - terminal salt lakes, playas. A general discussion of the linkage types (e.g. hydrologic, chemical, biota) that evaluates the literature in terms of their role in affecting downstream water quality should be included (perhaps with examples in case histories).  


[image: ]Figure X  Framework representing the potential consequences of changes to downstream waters with increases in the magnitude, duration, and frequency of surface and subsurface connections.	Comment by Lucinda Johnson: This caption might benefit from some additional text to clarify things like “novelty  of chemistry” .  





Functional characteristics of interest are differentially affected by the type and characteristics of connections. This framework is envisioned as a potential management tool for mapping the functional characteristics (e.g., source, sink, refugee, lag, transformation) of specific constituents across different regions to assess the consequences and relative extent of hydrologic and biological flows from unidirectional wetlands to downstream waters.  Temporal and spatial scales of connections should be addressed explicitly with a discussion of the magnitude, frequency and duration of connections quantified.   In particular, the Panel recommends that the EPA examine connectivity through a range of time scales (e.g. days vs thousands of years) to establish the magnitude, duration and frequency of connections.   The time frame for groundwater dynamics occurs at different scale than that of surface and subsurface flows.  Note that low frequency, but high magnitude events can potentially radically change the chemical environment through the introduction of novel chemicals.     


Spatial landscape position and scale should be considered, e.g. distance from and size of wetlands (or similar wetland types) in the evaluation of the degree of connectivity. Regional context (e.g., geology, climate, landforms, surficial sediments) are major drivers of the temporal and spatial scales of hydrologic linkages. This will likely provide further rationale for treating wetland complexes as aggregates rather than as individual units.


The Draft Report tends to focus entirely on natural wetland systems or those with minimal disturbance.   Human disturbance (and legacies) alter type, strength and magnitude of connectivity pathways.  Some types of disturbances promote connections where none existed, others alter existing connection type or the novelty of chemistry / biology. In addition, there are many instances where man-made isolated wetlands occur within the landscape. These features are often found behind levees or within isolated parcels within urban landscapes and do not have the same ecosystem functions as natural wetlands.  The Draft Report should acknowledge these types of alterations or man-made habitats and incorporate a discussion about current and past (legacy) human disturbances that alter the type, strength and magnitude of connectivity pathways.









RESPONSE DRAFT FOR CHARGE 5b





Please note that all text shown in gray is taken directly from the EPA Connectivity report. All plain text is provided by the ERB. Text shown in blue is offered as potential revised or new text for consideration by the authors of the report.





THE CHARGE


5(b) 





Conclusion (3) in section 1.4.3 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 5(a) above. Please comment on whether the conclusions and findings in section 1.4.3 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported





THE KEY TEXT


The stated objective -->


                  


Q3. What are the physical, chemical, and biological connections to and effects of wetlands and certain open-waters that lack bidirectional hydrologic exchanges with downstream waters (e.g., most prairie potholes, vernal pools), hereafter referred to as unidirectional wetlands, on downstream waters? [p 2-1]





The stated conclusion → Wetlands in landscape settings that lack bidirectional hydrologic exchanges with downstream waters (e.g., many prairie potholes, vernal pools, and playa lakes) provide numerous functions that can benefit downstream water quality and integrity These functions include storage of floodwater; retention and transformation of nutrients, metals, and pesticides; and recharge of groundwater sources of river baseflow. The functions and effects of this diverse group of wetlands, which we refer to as “unidirectional wetlands,” affect the condition of downstream waters if a surface or shallow subsurface water connection to the river network is present. In unidirectional wetlands that are not connected to the river network through surface or shallow subsurface water, the type and degree of connectivity varies geographically within a watershed and over time. Because such wetlands occur on a gradient of connectivity, it is difficult to generalize about their effects on downstream waters from the currently available literature. This evaluation is further complicated by the fact that, for certain functions (e.g., sediment removal and water storage), downstream effects arise from wetland isolation rather than connectivity. The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings. However, evaluations of individual wetlands or groups of wetlands could be possible through case-by-case analysis. Further, while our review did not specifically address other unidirectional water bodies, our conclusions apply to these water bodies (e.g., ponds and lakes that lack surface water inlets) as well, since the same principles govern hydrologic connectivity between these water bodies and downstream waters.





ERB PANELIST RESPONSES TO STATED CONCLUSION






1. Many members of the ERB expressed discomfort or concern about the inclusion of the sentence “The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings.”   and we request that the EPA remove this sentence as it is inconsistent with the synthesized literature it is intended to summarize.






2. We suggest that the third conclusion must explicitly recognize connectivity as a gradient rather than a dichotomous, categorical variable. We would suggest the authors open the conclusion with something along the lines of the following sentence:



Suggested Text  “Over sufficiently long time scales all aquatic habitats are connected to downstream waters through the transfer of water, chemicals or biota, yet the magnitude and effects of these connections vary widely across wetlands.”



3. The panel concurred that the conclusions should encompass connectivity beyond hydrologic ones, and that the frequency, magnitude, and duration of these several connections should be considered. 



Within the text of the third conclusion, the authors should explicitly recognize the four pathways by which unidirectional wetlands can be connected to downstream waters: via surface, shallow subsurface or groundwater flowpaths or through the movement of biota. It is the magnitude of material, water or biotic fluxes between a wetland and downstream waters rather than the simple presence or absence of a connection that determines the strength of the linkage between a wetland and downstream waters.



4. We are concerned that the third conclusion, as currently stated suggests that even minimal hydrologic connections are more important than any biological connection (no matter how large the flux) - we suggest that this emphasis must shift in order to account for strong connections along any of the four pathways of connection. If the goal of defining and estimating connectivitiy is to protect downstream waters, the interpreation must move from a dichotomous, categorical distinction (connected vs not connected) towards a gradient approach that recognizes variation in the strength, duration and magnitude of those connection.





ERB SUGGESTIONS RELATED TO KEY FINDINGS


1. We suggest, as has been done for prior conclusions, that the authors remove references to specific studies within the text of the key findings. As these are intended to summarize general themes arising from a broad literature synthesis, we feel that it is disingenuous to attribute these overarching findings to one or a few specific studies.


2. The panelists articulated modified versions of several of the key findings that we feel are consistent with the literature synthesis perfomed and our own expert knowledge of the subject. We offer these revised findings as a straw man to stimulate conversation and revision in response to significant concerns that: a) the original conclusions (5b) did not match the text that preceded it (5a) and b) there was too little attention paid to biological connections.







Key Findings:


Original Key Finding a - no suggestions for improvement. Water storage by wetlands well outside of riparian or floodplain areas can affect streamflow. 





Original Key Finding b - no suggestions for improvement. Unidirectional wetlands act as sinks and transformers for various pollutants, especially nutrients, which pose a serious pollution problem in the United States. Studies indicate that on-site removal of nutrients by unidirectional wetlands is important and geographically widespread. The effects of this removal on rivers are generally not reported in the literature.





Suggested additional key finding on BIOLOGICAL FUNCTIONS of unidirectional wetlands →Wetlands provide unique and important habitats for many organisms, both common and rare. Some of these organisms require multiple types of waters to complete their full life cycle, including downstream waters. Other organisms, especially abundant species, play important roles in transferring energy and materials between wetlands and downstream waters.





Original Key Finding c - no suggestions for improvement → Unidirectional wetlands can be hydrologically connected directly to river networks through channels, nonchannelized surface flow, or subsurface flows. A wetland surrounded by uplands is defined as “geographically isolated.” Our review found that in some cases, wetland types such as vernal pools and coastal depressional wetlands are collectively, and incorrectly, referred to as geographically isolated. Technically, the term “geographically isolated” should be applied only to the particular wetlands within a type or class that are completely surrounded by uplands. Furthermore, “geographic isolation” should not be confused with functional isolation, because geographically isolated wetlands can still have hydrological and biological connections to downstream waters.






Suggested additional key finding on BIOLOGICAL CONNECTIVITY between unidirectional wetlands and downstream waters to parallel the above finding on “hydrologic connectivity”→ Biological connectivity can occur between [unidirectional] wetlands and downstream waters through two major mechanisms. Activities by biological organisms within wetlands (e.g., foraging, breeding, roosting) can change the amount, concentration, and density of organic and/or inorganic components within the water column or soils, which can be transmitted down-gradient by fluxes of surface water or groundwater. Movements of animals (i.e., macroinvertebrates, fish, amphibians, reptiles, birds, mammals) and plants (i.e., seeds, propagules,  including colonization by invasive species) can occur among waters with varying frequency, duration, and distance. Many species in these groups that use both stream and wetland habitats are capable of dispersal distances equal to or greater than distances between many [unidirectional] wetlands and river networks. Migratory waterbirds (e.g., waterfowl, shorebirds, waders, colonial species) can be an important vector of long-distance dispersal of plants, invertebrates, parasites, and disease organisms between these waters and the river network. In addition, the magnitude of translocated biomass and nutrients can be substantial, when large numbers of individuals move temporarily, periodically, or permanently between waters



g. [Unidirectional] wetlands occur along a gradient of hydrologic connectivity with respect to river networks, lakes, or marine/estuarine water bodies. This gradient includes, for example, wetlands that serve as origins for stream channels that have permanent surface water connections to the river network; wetlands with outlets to stream channels that discharge to deep groundwater aquifers; geographically isolated wetlands that have local groundwater or occasional surface water connections to downstream waters; and isolated wetlands that have minimal hydrologic connection to other water bodies (but which could include surface and subsurface connections to other wetlands). 






We propose adding two additional key findings that summarize important information from the main body of the document that was not emphasized in the original wording of the key findings 



Suggested additional key finding on SPATIAL PROXIMITY of unidirectional wetlands  Spatial proximity is an important determinant of the magnitude, frequency and duration of connections between wetlands and rivers that will ultimately influence the fluxes of water, materials and biota between wetlands and downstream waters.





Suggested additional key finding on CUMULATIVE OR AGGREGATE IMPACTS of unidirectional wetlands  The cumulative influence of many individual wetlands within watersheds can strongly affect the hydrology, biology and chemistry of downstream waters. Because of their aggregated influence, it is important any evaluation of changes to individual wetlands is considered in the context of past and predicted changes to other wetlands within the same watershed. 



we direct authors to the following references in support of this statement 


· Preston, E. M., and B. L. Bedford. 1988. Evaluation cumulative effects on wetland functions: a conceptual overview and generic framework. Environmental Management 12(5):565-583. 


· Lee and Gosselink 1988. Cumulative impacts on wetlands: Linking Scientific Assessments and Regulatory Alternatives. Environmental Management 12: 591-602.
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From: Armitage, Thomas

To: Nugent, Angela

Subject: Response to connectivity panel question from Representative Takano
Date: Tuesday, January 28, 2014 5:17:00 PM

Attachments: Response to Rep Takano.docx

Angela,

Attached is the revised draft of the response to Representative Takano’s question. | have
reformatted it per instructions (.75 margins, times new roman, no indents).

Tom A.
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First Question from Representative Mark Takano





The EPA recently issued a draft scientific report on the connectivity of water, which remains under review by the Science Advisory Board.  What steps did the Agency take to ensure that the makeup of the SAB is “regionally” balanced and, more specifically, includes members who have a working understanding and knowledge of Western water issues?





For the SAB Staff Office, a balanced committee or panel is characterized by inclusion of candidates who possess the necessary domains of knowledge, the relevant scientific perspectives, and the collective breadth of experience to adequately address the Panel’s charge. In forming the SAB Panel for the Review of the EPA Water Body Connectivity Report, the SAB Staff Office recognized the importance of selecting individuals who had knowledge of the connectivity of aquatic systems in different regions of the U.S. Therefore, a regionally balanced panel was selected.  The Panel includes members who have knowledge of the connectivity of western aquatic systems and, in particular, arid west systems. Of the 27 individuals on the Panel, 3 are from the Northeast, 6 are from the South, 6 are from Midwest, and 12 are from the West. The expertise of the 12 members from western states is outlined below.





Dr. Allison Aldous, the Nature Conservancy


Dr. Aldous is a freshwater scientist with The Nature Conservancy in Portland, Oregon. She leads a major partnership between The Nature Conservancy and the U.S. Forest Service with the goal of improving the protection of groundwater-dependent resources on national forests across the U.S.





Dr. Lee Benda, Earth Systems Institute


Dr. Benda is a research geomorphologist at Earth Systems Institute in Mt. Shasta, California. He has been involved with the creation of NetMap, a community based system of tools and digital landscapes that provides consistent analytic stream layers and digital landscapes, coupled to analysis tools, across the western United States. 





Dr. Kurt Fausch, Colorado State University


Dr. Fausch is a Professor in the Department of Fish, Wildlife, and Conservation Biology at Colorado State University in Fort Collins, Colorado. His research has focused on the importance of connectivity among critical habitats for fish in river hydroecosystems, and includes studies conducted throughout Colorado and the West, and worldwide.





Dr. Michael Gooseff, Colorado State University


Dr. Gooseff is an Associate Professor in the Department of Civil and Environmental Engineering at Colorado State University in Fort Collins, Colorado.  He conducts research on stream-groundwater interactions.





Dr. Charles Hawkins, Utah State University


Dr. Hawkins is the Director of the Western Center for Monitoring and Assessment of Freshwater Ecosystems at Utah State University in Logan, Utah. He conducts research on the physical, chemical, and biotic condition of aquatic and riparian ecosystems.  





Dr. Michael Josselyn, Wetlands Research Associates


Dr. Josselyn is a Principal with WRA, Inc. (Wetlands Research Associates) in San Rafael, California.  He teaches an annual Wetland Delineator Certification course with a focus on arid west systems. He has completed wetland delineations in arid west systems including desert dry washes, wet meadows in the Sierra Nevada Mountains, vernal pools in the Central Valley, and inland and coastal marshes.





Dr. Kenneth Kolm, Hydrologic Systems Analysis


Dr. Kolm is President/Senior Hydrogeologist and Hydrologic and Environmental Systems Specialist at Hydrologic Systems Analysis in Golden, Colorado.  Dr. Kolm specializes in the fields of hydrogeology, geomorphology, and hydrologic and environmental systems analysis.





Dr. Mark Murphy, Hassayampta Associates


Dr. Murphy is a principal scientist at Hassayampta Associates in Tucson, Arizona. Dr. Murphy’s research has focused on the connectivity in arid fluvial systems. He was a Principal Investigator for the Arid West Water Quality Research Project.





Dr. Duncan Patten, Montana State University


Dr. Patten is Director of the Montana Water Center and Research Professor with the Department of Land Resources and Environmental Sciences at Montana State University in Bozeman, Montana. He is also Professor Emeritus in the School of Life Sciences and past director of the Center for Environmental Studies at Arizona State University. His research interests include arid and mountain ecosystems, especially the understanding of ecological processes of riparian, wetland, and riverine ecosystems.





Dr. Jack Stanford, University of Montana


Dr. Stanford is the Director of the Flathead Lake Biological Station in Polson, Montana and is the Jessie M. Bierman Professor of Ecology at the University of Montana. He has conducted long-term studies in the Flathead River-Lake Ecosystem in Montana and British Columbia.





Dr. Maurice Valett, University of Montana


Dr.Valett is Professor of Systems Ecology at the University of Montana in Missoula, Montana. His research focuses on ecosystem ecology and biogeochemistry, nutrient retention in lotic ecosystems, groundwater-surface water exchange, floodplain river interactions, and wetlands and streams as flow-through systems.





Dr. Ellen Wohl, Colorado State University


Dr. Wohl is Professor of Geology in the Department of Geosciences at Colorado State University in Fort Collins, Colorado. Her research focuses on physical process and form in rivers, particularly headwater rivers, as these interact with ecological and human communities. She currently serves on the Grand Canyon Science Advisory Board.








From: Armitage, Thomas

To: Emma Rosi-Marshall

Cc: adr79@cornell.edu; tank.1@nd.edu; Goodman, Iris

Subject: Response to question 3(a)

Date: Monday, January 27, 2014 10:29:00 AM

Attachments: SAB Panel Response to Charge Question Revised 21 Jan2014 ERM w JWH addit....docx
Emma,

Thanks for sending us the response to question 3(a) that was developed by your subgroup. Per your
request, | am sending your draft to Amanda for her information. Iris and | will be working with
Amanda to pull all of the responses into a complete draft of the Panel’s report. We will have to do
some editing to get everything into a consistent report format. The draft report will then be sent to
everyone on the Panel for review and discussion on a public teleconference.

Regards,

Tom Armitage
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Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

From: Emma Rosi-Marshall [mailto:rosimarshalle@caryinstitute.org]
Sent: Monday, January 27, 2014 9:21 AM

To: Armitage, Thomas

Subject: draft

Dear Tom,

I have cced you n correspondence and am doing fieldwork in Kenya. Can you please forward
the latest draft from our group that | sent you to Amanda? All of our group has been through
this version and any thing that we need to corridinate with group 3B can happen after I return
from international travel for fieldwork.

Thanks so much and | hope you are well.
Emma
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Question 3(a) 





The panel recommends that the report be expanded to include further discussion of the following:





· Hydrologic exchange flows between main channels and off channel areas  


· Naturally occurring chemical constituents other than nutrients (N, P) and contaminants


· Multiple factors that influence stream temperature 


· Biological connectivity 


· Temporal dynamics of connections 


· Human-modified headwater streams 


· Headwater streams in aggregate/cumulative 


· Nutrient and contaminant transformations  


· Streamside vegetation (i.e., riparian zones or areas) 


· Food web dynamics


· Strength/degree of connectivity





The SAB panel members were universally impressed with Chapter 4 and its excellent review of the literature that describes the connectivity of headwater streams to downstream waters. The panel agreed that the report documents the current scientific understanding that there are numerous ways that headwater streams are connected to downstream ecosystems and that these connections are essential in promoting the physical, chemical, and biological integrity of downstream ecosystems. The connections between headwaters and downstream ecosystems are well established as a foundational concept in stream ecology.  





The Panel agreed that the review was based on pertinent literature and the text was strongly grounded in current scientific understanding.  The following recommendations represent ways to improve the document. We have numbered these comments for ease of discussion, but they are not numbered in order of importance. In addition to these general comments, detailed comments and referral to relevant literature are included in the preliminary comments from the panel. 





      1. Improve the review of hydrologic exchange flows between main channels and off channel areas.  Include discussion of exchanges between main channels and relatively slow moving subsurface waters and surface waters located at channel margins, in pools, and in recirculating eddies.  Include a more complete discussion of the processes involved and give more attention to spatial and temporal variability. 


a. Include a broader discussion of associated biogeochemical transformations that change the form and mobility of dissolved chemicals with effects on downstream water quality.  Expand the discussion beyond just nitrate removal by including phosphorus as well as examples of fate and transport of contaminants such as toxic metals and organic contaminants (see 2 below).  


b. Extend the discussion to communicate how surface-subsurface water interactions affect stream temperature, and habitat for fish and other organisms, including when surface water contracts but subsurface flow is present (see 3 below).  


For a broader discussion of hyporheic processes see for example:


Buffington, J. M., and D. Tonina (2009), Hyporheic exchange in mountain rivers II: Effects of channel morphology on mechanics, scales, and rates of exchange, Geography Compass, 3, doi:10.1111/j.1749-8198.2009.00225.x.


Karwan, D. L. and J. E. Saiers (2012). Hyporheic exchange and streambed filtration of suspended particles. Water Resour. Res., 48, W01519, doi: 10.1029/2011WR011173.


Poole, G. C., J. A. Stanford, S. W. Running, and C. A. Frissell (2006), Multiscale geomorphic drivers of groundwater flow paths: subsurface hydrologic dynamics and hyporheic habitat diversity, J. N. Am. Benthol. Soc., 25 (2), 288–303.


Sawyer, A.H., Cardenas, M.B., Buttles, J. (2011) Hyporheic exchange due to channel-spanning logs. Water Res. Resour., 47, W08502. 


Stonedahl, S.H., Harvey, J.W., Wörman, A., Salehin, M., and Packman, A.I. (2010), A multiscale model for integrating hyporheic exchange from ripples to meanders, Water Resour. Res., 46, W12539, doi:10.1029/2009WR008865.


2. Discussion of naturally occurring chemical constituents other than nutrients (N, P) and contaminants and consideration of nutrient and contaminant transformation could be expanded. 


a. The report needs a more thorough characterization of upslope (surface and subsurface) effects of geology, soils, and hydrology on overall water chemistry (e.g., conductivity, alkalinity, pH, major cations, etc) and the consequences of altering these upslope processes on downstream water chemistry and associated ecological responses. 


b. The role of nutrient spiraling as a demonstration of connections between headwaters and downstream ecosystems was covered in the report, but more attention to the important transformations that affect mobility, toxicity, and time lags of storage or degree of removal that occurs and how it affects downstream loading of nutrients and contaminants would strengthen the report. In addition, some additional attention to sediment bound contaminants and their downstream movement and effects on downstream waters should be discussed further. 





See for example:


Baker, M. A., H. M. Valett, and C. N. Dahm (2000), Organic carbon supply and metabolism in a near-stream groundwater ecosystem, Ecology, 81, 3133-3148.





Bourg, A. C. M., and C. Bertin (1993), Biogeochemical processes during the infiltration of river water into an alluvial aquifer, Env. Sci. Technol., 27(4), 661-666.





Conant Jr., B., J. A. Cherry, and R. W. Gillham (2004), A PCE groundwater plume discharging to a river: influence of the streambed and near-river zone on contaminant distributions. J. Contam. Hydrol. 73(1-4), 249-279, doi:10.1016/j.jconhyd.2004.04.001.





Doyle, M. W., E. H. Stanley, and J. M. Harbor (2003), Hydrogeomorphic controls on phosphorus retention in streams, Water Resources Research, 39(6), 1147.





Ensign, S. H., M. F. Piehler, M. W. Doyle (2008), Riparian zone denitrification affects nitrogen flux through a tidal freshwater river. Biogeochemistry, 91, 133-150.





Fuller, C.C., and Harvey, J.W. (2000), Reactive uptake of trace metals in the hyporheic zone of a mining-contaminated stream, Pinal Creek, Arizona. Environmental Science and Technology, 34, 6 1150-1155.





Harvey, J.W., and C.C. Fuller (1998), Effect of enhanced manganese oxidation in the hyporheic zone on basin-scale geochemical mass balance, Water Resources Research, 34(4):623-636.





Harvey, J. W., J. K. Böhlke, M. A. Voytek, D. Scott, and C. R. Tobias (2013), Hyporheic zone denitrification: Controls on effective reaction depth and contribution to whole-stream mass balance, Water Resour. Res., 49, 6298-6316, doi:10.1002/wrcr.20492.





Hedin, L.O., von Fischer, J.C., Ostrom, N.E. Kennedy, B.P. Brown, M.G., Robertson, G.P.  (1998) Thermodynamic constraints on nitrogen transformations and other biogeochemical  processes at soil-stream interfaces. Ecology, 79(2), 684-703.





Kim, B. K. A., A. P. Jackman, and F. J. Triska (1992), Modeling biotic uptake by periphyton and transient hyporrheic storage of nitrate in a natural stream, Water Resour. Res., 28 (10), 2743–11 2752, 36. 





Kim, H., Hemond, H.F., Krumholz, L.R., and Cohen, B.A. (1995), In-situ biodegradation of toluene in a contaminated stream. Part 1. Field studies, Environmental Science and Technology, 14 29(1), 108-116, doi:10.1021/es00001a014.





Kimball, B. A., R. E. Broshears, K. E. Bencala, and D. M. McKnight (1994). Coupling of hydrologic transport and chemical-reactions in a stream affected by acid-mine drainage.  Environmental Science & Technology 28(12): 2065-2073.





Lautz, L., and R. Fanelli (2008), Seasonal biogeochemical hotspots in the streambed around restoration structures, Biogeochemistry, 91 (1), 85–104.





Malcolm, A., Soulsby, C., Youngson, A.F., Hannah, D.M. (2005), Catchment-scale controls on groundwater-surface water interactions in the hyporheic zone: Implications for salmon embryo survival. River Res. Applic., 21, 977–989.





O’Connor, B.L., and Harvey, J.W. (2008), Scaling hyporheic exchange and its influence on biogeochemical reactions in aquatic ecosystems. Water Resources Research, 44, W12423, doi:10.1029/2008WR007160.








3. A more thorough treatment of factors that influence stream temperature is needed. There is inadequate treatment of the role of upslope factors affecting the relative contributions of surface and shallow and deeper subsurface waters to channel flow.  Also, a more explicit treatment of the effects of hyporheic flow and storage and the resulting lag and attenuation effects that buffer temperature extremes is needed.  The latter discussion of subsurface effects should include a comparison to direct groundwater discharge in terms of its effects on stream temperature dynamics.  In addition, the treatment of the direct and indirect effects of upstream/upslope riparian shading, channel morphology, and channel network topology on stream temperature is currently inadequate.  Finally, we suggest an expanded discussion of how environmental alterations in channels and upslope areas influence temperature dynamics. The panel recommends that the report directly address the influence of temperature on connectivity. 





See for example:


Arrigoni, A. S., G. C. Poole, L. A. K. Mertes, S. J. O'Daniel, W. W. Woessner, and S. A.  Thomas (2008), Buffered, lagged, or cooled? Disentangling hyporheic influences on temperature cycles in stream channels, Water Resour. Res., 44, W09418, doi:10.1029/2007WR006480.





Hester, E.T., Doyle, M.W., Poole, G.C. (2009) The influence of in-stream structures on summer water temperatures via induced hyporheic exchange. Limnology and Oceanography, 54(1), 355-4 367.





Sawyer, A. H., M. Bayani Cardenas, and J. Buttles (2012), Hyporheic temperature dynamics and heat exchange near channel-spanning logs, Water Resour. Res., 48, W01529, doi:10.1029/2011WR011200.








4. The temporal dynamics of connections were addressed in the report, but could be expanded. The panel agreed that a separate section that better addresses temporal dynamics (magnitude, frequency, duration, timing) would be a welcome addition to this Chapter. For example, the panel agreed that connections that occur only during a short time of year are not necessarily unimportant. The report describes how even though headwater streams are periodically dry, over an annual cycle they can contribute a large fraction of the water in downstream ecosystems; however, the ecological consequences of these connections could be expanded.  In the current draft, there is not a short, comprehensive, paragraph that explicitly examines the temporal dynamics of connectivity for headwater streams (connecting perennial, intermittent, and ephemeral channels with variable source areas) and its effects on material and sediment transport and effects on downstream water quality. In addition, connectivity can be highly episodic, but this does not reduce is importance to downstream ecosystems inherently. 





There is also a need for more discussion and literature review on the importance of short duration floods and longer duration droughts and their effects on downstream ecosystems.  The panel recommended that the report adopt a more encompassing recognition of the important role of variable hydraulic residence times in river networks and their effects on storage and transformation of organic matter and nutrients in downstream waters. In addition, the role of humans in altering the temporal dimensions of connectivity (e.g. via water withdrawl or augmentation) should be considered in the report.  Overall, the panel suggested tightening the entire report to make it clear how intermittent and ephemeral streams are connected in space and time to downstream ecosystems. 





See for example:





Boano, F., R. Revelli, and L. Ridolfi (2013), Modeling hyporheic exchange with unsteady stream discharge and bedform dynamics, Water Resour. Res., 49, 4089–4099, doi:10.1002/wrcr.20322.





Constantz, J. (2008), Heat as a tracer to determine streambed water exchanges, Water Resour. Res., 44, W00D10, doi:10.1029/2008WR006996. 





Harvey, J. W., J. D. Drummond, R. L. Martin, L. E. McPhillips, A. I. Packman, D. J. Jerolmack, S. H. Stonedahl, A. Aubeneau, A. H. Sawyer, L. G. Larsen, and C. Tobias, 2012, Hydrogeomorphology of the hyporheic zone: Stream solute and fine particle interactions with a dynamic streambed.  Journal of Geophysical Research – Biogeosciences, Volume 117, G00N11, doi:10.1029/2012JG002043.





O'Connor, B. L., J. W. Harvey, and L. E. McPhillips (2012), Thresholds of flow-induced bed disturbances and their effects on stream metabolism in an agricultural river, Water Resour. Res., 48, W08504, doi:10.1029/2011WR011488. 








5. Improve the review of biological connectivity to demonstrate that movements of biota in downstream waters to use critical habitats in upstream and lateral habitats have strong effects on biological integrity. A more thorough treatment of biological connectivity would strengthen this chapter of the report.  Key points include:


a. Organisms require habitats that are dispersed throughout watersheds (i.e., their populations cannot persist without them), and many species move among these habitats during their life cycles.


b. Some species maintain populations in downstream receiving waters, but move upstream or laterally to use habitats that are dry seasonally and in some cases are dry several years in a row.  Thus, these intermittent or ephemeral habitats often can be critical to the biological integrity of downstream waters.


c. These mobile species range across many different taxa, even within fish, and include many more than those focused in the report, which are mainly salmon and other anadromous fish.  Many fish living solely in freshwater, and many other taxa including amphibians, reptiles, birds, mammals, and important invertebrates, require these habitats and move to access them.


d. When these upstream, lateral, and disconnected habitats are degraded or destroyed, data from comparative studies and experiments show that these animal populations decline or are extirpated entirely, showing that connectivity to these habitats is a key to the biological integrity of downstream waters.


e. Thus, ignoring these connections can create new threatened and endangered species, especially for highly imperiled vertebrate groups like amphibians, but also highly imperiled groups of invertebrates like mussels whose larvae are transported throughout watersheds by their fish hosts.





6. Human-modified headwater stream literature should be covered more extensively in the report. A number of panel members raised the issue of the lack of literature on human-modified headwater streams. The inclusion of this literature would provide information about how altering these systems have consequences for the water quality and biota of downstream ecosystems. Many headwater stream ecosystems are altered by human activity and these modifications often disrupt connectivity, which show the importance of headwaters to downstream areas in various landscapes. For example, the following alterations should be included in the review: agricultural ditches and tile drains, urban lined channels and buried streams, riparian tree removal, cattle grazing, gravel mining, channel diversions, low dams, grade control structures, stream restoration, and effluent dominated streams. Some of these alterations may reduce connections to downstream waters, but some alterations increase the frequency and magnitude of connections. In addition, human altered or even human created streams may have significant ecological functions and as a consequences can have effects on downstream waters. In addition, a discussion of the role of stream restoration and its effects on downstream waters would strengthen the report. 





See for example: 





Lautz, L., and R. Fanelli (2008), Seasonal biogeochemical hotspots in the streambed around restoration structures, Biogeochemistry, 91 (1), 85–104.





O’Connor, B.L., Hondzo, M., and Harvey, J.W. (2010), Predictive modeling of transient storage and nutrient uptake. Journal of Hydraulic Engineering 136(12)2010. ISSN 0733-9429/2010/12-1018–1032.








7. Highlight the role of headwater streams in aggregate (i.e., cumulative) effects on downstream ecosystems in this chapter as well. The panel recommends adding a section that explicitly deals with this topic.  There is a large literature on cumulative watershed effects of land use based on both modeling and empirical studies. Furthermore, the watershed modeling section could be improved. For example, the work based on SPARROW modeling was covered in the report, but results from other modeling approaches were not. 





See for example:


Alexander, R. B., J. K. Böhlke, E. W. Boyer, M. B. David, J. W. Harvey, P. J. Mulholland, S. P. Seitzinger, C. R. Tobias, C. Tonitto, and W. M. Wollheim (2009), Dynamic modeling of  nitrogen losses in river networks unravels the coupled effects of hydrological and  biogeochemical processes, Biogeochemistry, 93, 91-116.





Böhlke, J. K., R. C. Antweiler, J. W. Harvey, A. E. Laursen, L. K. Smith, R. L. Smith, and M. A. 3 Voytek (2009), Multi-scale measurements and modeling of denitrification in streams with varying flow and nitrate concentration in the upper Mississippi River basin, USA,  Biogeochemistry, 93, 117-141, doi:10.1007/s10533-008-9282-8.





Helton, A. M., Poole, G. C., Meyer, J. L., Wollheim, W. M., Peterson, B. J., Mulholland P. J.,  Bernhardt, E. S., Stanford, J. A., Arango, C., Ashkenas, L. R., Cooper, L. W., Dodds, W. K.,  Gregory, S. V., Hall, R. O., Hamilton, S. K., Johnson, S. L., McDowell, W. H., Potter, J. D.,  Tank, J. L., Thomas, S. M., Valett, H. M., Webster, J. R., and Zeglin, L. (2011). Thinking outside the channel: modeling nitrogen cycling in networked river ecosystems. Front. Ecol.  Environ., 9 (4), 229-238, doi:10.1890/080211.








8. The effects of streamside vegetation (i.e., riparian zones or areas) on stream ecosystems should be expanded in this report. Many of these effects are not necessarily associated with riparian wetland function (e.g., effects of leaf letter inputs on downstream food resources, effects of woody debris on channel morphology, sediment and organic matter storage, hydrologic retention, stream temperature, etc.). These effects occur along the entire longitudinal profile, but are especially intense in headwater streams. 





9. The panel suggests that the addition of a section that treats thoroughly the food-web connections from riparian zones to streams that support aquatic organisms would strengthen the report.  Although the report focuses on strictly aquatic connections, organisms that define the biological integrity of downstream waters are embedded in food webs, and these food webs transcend aquatic-terrestrial boundaries.  Key points include:


a. Streams receive leaves, wood, and other plant litter from riparian vegetation, and these supply carbon and nutrients to biota ranging from microbes to invertebrates, which in turn feed larger invertebrates, fish, amphibians, reptiles, birds, and mammals.


b. Streams also receive terrestrial invertebrates, which are used directly as prey by fish and amphibians, either in the same reach, or after flowing downstream from headwaters into reaches that support these predators.


c. As a result, these linkages are critical to maintaining the biological integrity of the Nation’s waters, and data from comparative studies and experiments support the generalization that cutting off these connections can cause emigration or extirpation of these organisms. 


d. Finally, food webs integrate aquatic and terrestrial landscapes and therefore provide a useful lens through which to view connectivity in aquatic ecosystems.





10. The panel recommends that text be added to the report that clarifies the selection of the case studies presented.  In addition, a case study that focuses on human dominated systems might be a logical place to add information about the role of human dominated systems for downstream waters. For example, the Rio Grande case study on arid rivers  could be expanded as it provides excellent examples of human-modified systems.





11.  The panel suggested that there be additional attention to the strength/degree of connectivity.  This could be addressed in this chapter about headwater streams, but could also be addressed throughout the report.  The panel agreed that a focused discussion of the relative strength/degree of connectivity for intermittent, ephemeral, and variable source areas needs further discussion.  A way that this might be approached is through the discussion of the frequency, duration, and magnitude of surface and subsurface connections.  Importantly, it is known that subsurface connections often persist after surface connections disappear.  This subsurface flow may provide an important connection from an ephemeral stream to downstream waters.  In addition, as discussed above in point #4 even short duration surface water connections in source water areas and ephemeral streams may have substantial effects on the chemistry and biology of downstream waters. 





The panel recommends that the degree/strength of connections should be highlighted or discussed in each major subsection of this chapter of the report (e.g. temperature, chemical, biological, etc.).  








See for example: 





[bookmark: _GoBack]Larsen, L.G., J. Choi, M.K. Nungesser, and J.W. Harvey, 2012, Directional Connectivity in Hydrology and Ecology, Ecological Applications, doi: 10.1890/11-1948.1.
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Emma J. Rosi-Marshall

Associate Scientist

Cary Institute of Ecosystem Studies
2801 Sharon Turnpike AB
Millbrook, NY 12545
845-677-7600 ext 232

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall
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From: Armitage, Thomas

To: Genevieve.Ali@ad.umanitoba.ca; josselyn@wra-ca.com; ljohnson@d.umn.edu; rpb2@psu.edu;
emily.bernhardt@duke.edu; mgooseff@engr.colostate.edu; hass'

Subject: SAB Connectivity Panel Charge Question 5a/5b subgroup conference call

Cc: Goodman. lris
Date: Friday, January 17, 2014 12:57:00 PM

Dear Charge Question 5a/5b subgroup members:

Drs. Johnson and Bernhardt have asked me to schedule a one-hour conference call of the subgroup
to discuss the write-up of the responses to charge questions 5(a) and 5(b). | will send you their draft
responses to both questions before the call.

Please send me a reply indicating when you could be available for a one-hour call during the times

listed on the following days:

Monday, January 27th
2:30 —5:30 pm (eastern time)

Wednesday, January 2gth
1:00 — 5:30 pm (eastern time)

Thursday, January 30th
2:00 —4:00 pm (eastern time)

Thanks very much,

Tom Armitage
3k 3k 3k sk sk 3k sk ok 3k sk ok >k sk ok 3k sk >k sk k >k k

Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)

202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.

20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004
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From: Armitage, Thomas

To: liohnson@d.umn.edu; emily.bernhardt@duke.edu
Cc: Goodman, lris

Subject: SAB Connectivity Panel subgroup 5 conference call
Date: Wednesday, January 15, 2014 3:34:00 PM

Emily and Lucinda,

Emily has suggested that a conference call of the charge question 5a/5b subgroup would be useful
to complete the draft responses to those questions. If you could let me know when you would like

to have the call (the week of January 20t or the week of January 27th ?) and the days and times you
would be available, we will check on availability of members and schedule the call. Please also let
me know how much time you think we need for the call (1, 2, or 3 hours ?)

| suggest that you send the draft write-ups for questions 5(a) and 5(b) to the subgroup before the
call. If you decide to incorporate the responses to both questions into one document | suggest that
you include separate sections addressing questions 5(a) and 5(b).

Thanks,

Tom

3k 3k 3k sk 3k 3k sk sk ok sk sk ok sk sk ok sk sk ok sk ok k sk
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

From: (NN N (N NG On ©ehaif Of Emily Bernhardt

Sent: Wednesday, January 15, 2014 11:45 AM

To: Mike Josselyn

Cc: ljohnson@d.umn.edu; Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: Re: First Draft?

Mike

the revised 5b section is done (in the google doc) and ready for comment - so far | haven't
received any suggestions for changes.

i agree that a conference call amongst the 5a and 5b groups would be useful for finalizing our
part of the report.





Emly

On Wed, Jan 15, 2014 at 11:28 AM, Mike Josselyn <josselyn@wra-ca.com> wrote:
Lucinda and Emily:

Hope you had a good holiday to decompress from a busy 2013.

| am checking in to see how best to assist you with the first draft. 1 am glad to either supply
information, take on a specific assignment, or simply to wait until you distribute the draft to
us for review/comment/additions.  Given that we need to get something out by the end of the
month, let me know your schedule. We may also need to discuss final drafts as a group so we
may want to alert Tom Armitage as to the need for a conference call, should we feel that is
necessary.

MICHAEL JOSSELYN, PhD, PWS | Principal | 0:415.454.8868 x125 | josselyn@wra-ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437
South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800

Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855

The information contained in this email and any attachments are strictly confidential and are for the use of the intended recipient.
Any use, dissemination, distribution, or reproduction of any part of this email or any attachment is prohibited. If you are not the
intended recipient, please notify the sender by return email and delete all copies including attachments

Emily Bernhardt

Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708
emily.bernhardt@duke.edu
646-825-1278 (cell)
919-660-7318 (office)










From: Armitage, Thomas

To: adr79@cornell.edu

Cc: Goodman, lris

Subject: Scheduling the next public teleconference of the SAB Connectivity Panel
Date: Friday, January 17, 2014 5:49:00 PM

Hi Amanda,

| would like to request information on your dates and times of availability for the next public
teleconference of the SAB Connectivity Panel. | suggest that we schedule two four-hour public
teleconferences, preferably two days in a row, to discuss the Panel’s draft report. | think we will
probably need: one hour to hear public comments, one hour of discussion for each of the five
charge questions, and two hours to discuss the executive summary and letter to the Administrator.
We could get this done in two four-hour calls, and if we don’t need that much time we could end
the calls early. Please let me know if you agree.

Our current schedule calls for the lead writers to send us their responses to the charge questions by
the end of January. If we can keep on schedule, Iris and | could send you the complete draft report
for review by the Week of March 3. After you send us any necessary changes we would send the
draft report to the Panel the Week of March 10. We could then plan to hold the teleconferences to
discuss the report around the week of April 7.

If you agree with the schedule, please let me know the days times you could be available for the
four-hour teleconferences during the following four weeks:

Monday, April 7
Tuesday, April 8
Wednesday, April 9
Thursday, April 10
Friday, April 11

Monday, April 14
Tuesday, April 15
Wednesday, April 16
Thursday, April 17
Friday, April 18

Monday, April 21
Tuesday, April 22
Wednesday, April 23
Thursday, April 24
Friday, April 25

Monday, April 28
Tuesday, April 29
Wednesday, April 30
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Thursday, May 1
Friday, May 2

Thanks, Tom

3k 3k 3k sk ok >k sk ok 3k sk ok 3k sk ok 3k sk ok 3k sk ok k ok
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004






From: Siobhan Fennessy

To: Allison Aldous; maury.valett@umontana.edu; K. Ramesh Reddy
Cc: Goodman., Iris; Armitage, Thomas

Subject: Subgroup report 4a - an update

Date: Saturday, January 25, 2014 3:59:03 PM

Hi all,

I thought I would send a quick update on the status of our draft report. Mazeika Sullivan (who, as you may
remember, is lead writer on question 4b) and | met yesterday afternoon to coordinate our reports. Since our two
reports deal with the same issues, we wanted to make sure we are consistent in how we address the charge
questions. My plan is to finalize a draft of our report, and send it to you by Monday afternoon (the 27th). The final
draft is due Friday (the 31rst) so I'm hoping you can all get comments back to me by Wednesday. That way I can
make any needed corrections and sent it on to Tom. This is just a heads up!

Thanks for your contributions to date!
Siobhan
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From: Siobhan Fennessy

To: Allison Aldous; maury.valett@umontana.edu; K. Ramesh Reddy
Cc: Goodman., Iris; Armitage, Thomas

Subject: Subgroup report 4a - an update

Date: Saturday, January 25, 2014 3:59:03 PM

Hi all,

I thought I would send a quick update on the status of our draft report. Mazeika Sullivan (who, as you may
remember, is lead writer on question 4b) and | met yesterday afternoon to coordinate our reports. Since our two
reports deal with the same issues, we wanted to make sure we are consistent in how we address the charge
questions. My plan is to finalize a draft of our report, and send it to you by Monday afternoon (the 27th). The final
draft is due Friday (the 31rst) so I'm hoping you can all get comments back to me by Wednesday. That way I can
make any needed corrections and sent it on to Tom. This is just a heads up!

Thanks for your contributions to date!
Siobhan



mailto:fennessym@kenyon.edu

mailto:aaldous@TNC.ORG

mailto:maury.valett@umontana.edu

mailto:krr@ufl.edu

mailto:Goodman.Iris@epa.gov

mailto:Armitage.Thomas@epa.gov




From: Goodman. lris

To: Armitage, Thomas
Subject: Suggested email to Subgroup 5.
Date: Friday, January 17, 2014 2:52:18 PM

Dear Subgroup 5:

This email is to provide you with preliminary responses to charge questions 5a and 5b
prepared by three of your subgroup members: Michael Josselyn, Lucinda Johnson, and Emily
Bernhardt. Please review their preliminary text before our subgroup teleconference, which is
scheduled for Jan __, from x-y, and be prepared to offer comments then. If you wish to
share revisions to or comments on this text, please use track changes so that others can see
your suggestions and/or comments. If you prefer, you may also send entirely new text. In
either case, please send that to me by Jan.

As you review these documents, please keep in mind that the format of the final report
prepared by the full panel will present key findings and key recommendations. To the degree
that you have preliminary opinions about key findings and key recommendations, please
either send them to me or be prepared to discuss those during the Subgroup 5
teleconference.

Thank you

Tom, Here is how | would label the attachments:
Att. 1. Question 5 A. and 5 B. Author is Josselyn. Comments by Johnson.

Att. 2. Question 5 B. Author is Bernhardt.
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From: Mike Josselyn

To: liohnson@d.umn.edu; emily.bernhardt@duke.edu
Cc: Armitage, Thomas

Subject: Suggested working document

Date: Thursday, January 16, 2014 7:11:29 PM
Attachments: Lentic systems 5A and 5B.docx

Lucinda and Emily:

| am sending this for your consideration as a starting point. While there was a lot of good
information in the Google doc in terms of notes, as | was looking through it, | felt that it was very
hard to figure out how to organize all the comments and provide meaningful edits. Therefore, |
took the opportunity to organize the materials in a first draft that could allow each of the panel
members to begin to add their additions/comments. | tried to remain true to the commenters and
the document as it was written, but did make some edits to allow for better flow between
concepts.

It has a lot to go in terms of finalization and | am sure once | look at it again, | will have suggestions.
Because | do not mean to usurp your lead writing by any means, | recommend that you review and
circulate either this draft or something similar to this so that more productive input can be provided
by the other panel members.

MICHAEL JOSSELYN, PhD, PWS | Principal | 0:415.454.8868 x125 | josselyn@wra-ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437
South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800
Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855

The information contained in this email and any attachments are strictly confidential and are for the use of the intended recipient.
Any use, dissemination, distribution, or reproduction of any part of this email or any attachment is prohibited. If you are not the
intended recipient, please notify the sender by return email and delete all copies including attachments
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Lentic systems: Wetlands and Open Waters with Potential for Unidirectional Hydrologic Flows to Rivers and Lakes, Including “Geographically Isolated Wetlands”





5(a) Section 5.4 of the draft Report reviews the literature on the directional (downstream) connectivity and effects of wetlands and certain open waters, including “geographically isolated wetlands,” with potential for unidirectional hydrologic flows to rivers and lakes. Please comment on whether the Report includes the most relevant published peer reviewed literature with respect to these types of wetlands and open waters. Please also comment on whether the literature has been correctly summarized. Please identify any published peer reviewed studies that should be added to the Report, any cited literature that is not relevant to the review objectives of the Report, and any corrections that may be needed in the characterization of the literature.


Overall, the Panel finds that the report has captured the most relevant literature on wetlands under the Report’s definition of “unilateral wetland” including geographically isolated wetlands.  Major reviews that have been included in the peer review literature have been included in the bibliography.   The Panel believes that some additional literature from 2013 can be added with further research by the EPA and also recommends that additional citations on biological connections, especially those which analyze material flows generated by avian fauna be added[footnoteRef:1].  Connections between unilateral wetlands and downstream waters made by major assemblages of species such as amphibians, birds, reptiles, and invertebrates could then be further discussed.   Biological exchanges potentially influence the biological integrity of downstream waters through (1) bulk exchange of materials (e.g., energy, nutrients, contaminants), introduction of disease vectors or other living matter, or (2) contribution to biotic integrity of downstream waters through provision of habitat that is essential for completion of life cycle of downstream species. [1:  Panel members have provided additional references in their individual comments.   ] 



The Panel recommends that the Conceptual Framework as discussed earlier in this document be utilized as a means to discuss the types of hydrologic connections that occur within unidirectional wetlands.  It may be preferred to move away from adopting a new classification or terminology as used in the Draft Report as it implies a one way flow pattern when in fact, there may be many dimensions to connectivity, not only in relation to surface and subsurface water flows, but to chemical and biological connectivity as well.  It may be best to utilize a terminology that is already well ensconced in the scientific literature such as geographically isolated wetlands or the hydrogeomorphic classification system that focuses on depressional and slope landscape features.   Alternatively, several Panel members have suggested a terminology that categorizes the bidirectional wetlands as those within floodplains and unidirectional wetlands as those not within a floodplain, e.g. non-floodplain wetlands.


In terms of the analysis provided in the document on these wetlands, the Panel suggests that the report be reorganized around the types of connections between wetlands and downstream waters- including surface water, ground water and biological, with specific attention paid to the gradients of these pathways (see diagram).   The analysis should focus more on the degree of connectivity rather than the presence of a connection.   The Panel believes that such an analysis can be done and would be useful in determining the significance of such a connection.   We have suggested one conceptual way to describe this approach in Figure X.   Since connectivity is expressed along a gradient, it should be acknowledged that there are bodies of water that are weakly (minimally) hydrologically connected and it is important to define this end of the gradient.  Further, isolation should be expressed in terms of this conceptual approach.    The Draft Report should recognize that there are bodies of water that are not connected and it is important to define this end of the gradient - terminal salt lakes, playas.  Express isolation in terms of the framework.


[image: ]Figure X  Framework representing the potential consequences of changes to downstream waters with increases in the magnitude, duration, and frequency of surface and subsurface connections





Functional characteristics of interest are differentially affected by the type and characteristics of connections. This framework is envisioned as a potential management tool for mapping the functional characteristics (e.g., source, sink, refugee, lag, transformation) of specific constituents across different regions to assess the consequences and relative extent of hydrologic and biological flows from unidirectional wetlands to downstream waters.  Temporal and spatial scales of connections should be addressed explicitly with a discussion of the magnitude, frequency and duration of connections quantified.   In particular, the Panel recommends that the EPA examine connectivity through a range of time scales (e.g. days vs thousands of years) to establish the magnitude, duration and frequency of connections.   The time frame for groundwater dynamics occurs at different scale than that of surface and subsurface flows.  Note that low frequency, but high magnitude events can potentially radically change the chemical environment through the introduction of novel chemicals.     


Spatial landscape position and scale should be considered, e.g. distance from and size of wetlands (or similar wetland types) in the evaluation of the degree of connectivity.   Regional context properties (geology, climate, landforms, surficial sediments) are major drivers of the temporal and spatial scales of hydrologic linkages.  This will likely provide further rationale for treating wetland complexes as aggregates rather than as individual units.


The Draft Report tends to focus entirely on natural wetland systems or those with minimal disturbance.   Human disturbance (and legacies) alter type, strength and magnitude of connectivity pathways.  Some types of disturbances promote connections where none existed, others alter existing connection type or the novelty of chemistry / biology.  In addition, there are many instances where man-made isolated wetlands occur within the landscape.  These features are often found behind levees or within isolated parcels within urban landscapes and do not have the same ecosystem functions as natural wetlands.  The Draft Report should acknowledge these types of alterations or man-made habitats and incorporate a discussion about current and past (legacy) human disturbances that alter the type, strength and magnitude of connectivity pathways.


A general discussion of the linkage types (e.g. hydrologic, chemical, biota) that evaluates the literature in terms of their role in affecting downstream water quality should be included (perhaps with examples in case histories).     


5(b) Conclusion (3) in section 1.4.3 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 5(a) above. Please comment on whether the conclusions and findings in section 1.4.3 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported.


The Panel suggests, as has been done for prior conclusions, that the authors remove references to specific studies within the text of the key findings. As these are intended to summarize general themes arising from a broad literature synthesis, we feel that it is disingenuous to attribute these overarching findings to one or a few specific studies


Many members of the Panel expressed discomfort or concern about the inclusion of the sentence “The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings” and the Panel recommends that EPA remove this sentence as it is inconsistent with the synthesized literature it is intended to summarize.   Within the text of the third conclusion, the authors should explicitly recognize the four pathways by which unidirectional wetlands can be connected to downstream waters: via surface, shallow subsurface or groundwater flowpaths or through the movement of biota. It is the magnitude of material, water or biotic fluxes between a wetland and downstream waters rather than the simple presence or absence of a connection that determines the strength of the linkage between a wetland and downstream waters.


The Panel is concerned that the third conclusion, as currently stated suggests that even minimal hydrologic connections are more important than any biological connection (no matter how large the flux) - we suggest that this emphasis must shift in order to account for strong connections along any of the four pathways of connection.  If the goal of defining and estimating connectivity is to protect downstream waters, the interpretation must move from a dichotomous, categorical distinction (connected vs not connected) towards a gradient approach that recognizes variation in the strength, duration and magnitude of those connection.


The Panel suggests that the third conclusion must explicitly recognize connectivity as a gradient rather than a dichotomous, categorical variable. We would suggest the authors open the conclusion with something along the lines of the following sentence:


“Over sufficiently long time scales all aquatic habitats are connected to downstream waters through the transfer of water, chemicals or biota, yet the magnitude and effects of these connections vary widely across wetlands.”


The Panel concurred that the conclusions should encompass connectivity beyond hydrologic ones, and that the frequency, magnitude, and duration of these several connections should be considered. 


The Panel articulated modified versions of several of the key findings that we feel are consistent with the literature synthesis perfomed and our own expert knowledge of the subject.  We offer these revised findings as a straw man to stimulate conversation and revision in response to significant concerns that: a) the original conclusions (5b) did not match the text that preceded it (5a) and b) there was too little attention paid to biological connections.


Key Findings:


Suggested additional key finding on BIOLOGICAL FUNCTIONS of unidirectional wetlands →


Wetlands provide unique and important habitats for many organisms, both common and rare. Some of these organisms require multiple types of waters to complete their full life cycle, including downstream waters. Other organisms, especially abundant species, play important roles in transferring energy and materials between wetlands and downstream waters.











Suggested additional key finding on BIOLOGICAL CONNECTIVITY between unidirectional wetlands and downstream waters to parallel the above finding on “hydrologic connectivity”→ 


Biological connectivity can occur between [unidirectional] wetlands and downstream waters through two major mechanisms. Activities by biological organisms within wetlands (e.g., foraging, breeding, roosting) can change the amount, concentration, and density of organic and/or inorganic components within the water column or soils, which can be transmitted down-gradient by fluxes of surface water or groundwater. Movements of animals (i.e., macroinvertebrates, fish, amphibians, reptiles, birds, mammals) and plants (i.e., seeds, propagules,  including colonization by invasive species) can occur among waters with varying frequency, duration, and distance. Many species in these groups that use both stream and wetland habitats are capable of dispersal distances equal to or greater than distances between many [unidirectional] wetlands and river networks. Migratory waterbirds (e.g., waterfowl, shorebirds, waders, colonial species) can be an important vector of long-distance dispersal of plants, invertebrates, parasites, and disease organisms between these waters and the river network. In addition, the magnitude of translocated biomass and nutrients can be substantial, when large numbers of individuals move temporarily, periodically, or permanently between waters. [Additional citations to be provided by Brooks]


[bookmark: _GoBack]g. [Unidirectional] wetlands occur along a gradient of hydrologic connectivity with respect to river networks, lakes, or marine/estuarine water bodies. This gradient includes, for example, wetlands that serve as origins for stream channels that have permanent surface water connections to the river network; wetlands with outlets to stream channels that discharge to deep groundwater aquifers; geographically isolated wetlands that have local groundwater or occasional surface water connections to downstream waters; and isolated wetlands that have minimal hydrologic connection to other water bodies (but which could include surface and subsurface connections to other wetlands). 


We propose adding two additional key findings that summarize important information from the main body of the document that was not emphasized in the original wording of the key findings 


→ #. Spatial proximity is an important determinant of the magnitude, frequency and duration of connections between wetlands and rivers that will ultimately influence the fluxes of water, materials and biota between wetlands and downstream waters.


→ #. The cumulative influence of many individual wetlands within watersheds can strongly affect the hydrology, biology and chemistry of downstream waters. Because of their aggregated influence, it is important any evaluation of changes to individual wetlands is considered in the context of past and predicted changes to other wetlands within the same watershed.
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From: Armitage, Thomas

To: Genevieve Ali; Mike Josselyn; ljohnson@d.umn.edu; rpb2@psu.edu; Robert Brooks; emily.bernhardt@duke.edu;
mgooseff@engr.colostate.edu; hassy@cox.net

Cc: Goodman. Iris; Amanda D. Rodewald

Subject: Teleconference to discuss the draft responses to charge questions 5(a) and 5 (b)

Date: Tuesday, January 21, 2014 12:10:54 PM

Dear Charge Question 5(a)/5(b) subgroup members,

| have scheduled a subgroup teleconference on Wednesday, January 29th from 1:00 - 2:00
p.m. (Eastern Time) to discuss the draft responses to charge questions 5(a) and 5(b).

The teleconference call-in number is: 1-866-299-3188. After calling in, please enter the
following conference code at the prompt: 2023439995# .

| look forward to talking with you on the call.

Tom Armitage

3k 3k 3k 3k 3k 5k sk >k 5k sk 3k ok sk 5k sk sk 5k sk sk 5k sk 3k sk sk 3k sk sk 5k sk sk 5k sk 3k sk sk 3k sk sk 3k sk sk ok sk kosk sk ko k
Thomas Armitage Ph.D.

Designated Federal Officer

EPA Science Advisory Board Office

202-564-2155 (phone/voice mail)

202-565-2098 (fax)

armitage.thomas@epa.gov
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From: Jesse Bearden

To: Armitage, Thomas
Subject: Webcast Attendance
Date: Tuesday, January 21, 2014 9:03:30 AM

Jesse Bearden, Wetland Ecologist, Carter and Sloope Consulting Engineers, 6310 Peake Road,
Macon, Georgia 31210, 478 477 3923
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From: Armitage, Thomas

To: Goodman. lris
Subject: additional comment spreadsheet
Date: Tuesday, January 14, 2014 12:21:00 PM

Attachments: Public comments update_1_13 14.xIsx
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NEW MASTER


			Update #1: This table contains links to additional unique comments received by EPA Docket HQ-OA-2013-0582 (as of January 13, 2014) for the SAB Panel for Review of the EPA Water Body Connectivity Report. Where comments refer to specific parts of the draft EPA report or to scientific literature, this is noted.


			Unique Docket Number			Commenter(s) Name			Commenter(s) Affiliation			Hot Link (to entire comment)			Comments that Identify Specific Parts of Draft Report																								Comments on Scientific Literature (Y=Yes)			Other Comments (X=Yes)


															Intro (p. viii-xxi)			Ch. 1 Exec. Summary			Ch. 2 Introduction			Ch. 3 Conceptual Framework			Ch. 4 Streams: P,C,&B connections			Ch. 5 Wetlands: P,C&B connections			Ch. 6 Conclusions & Discussion			Lit. Cited and Glossary


			EPA-HQ-OA-2013-0582-1636			Greg Raines, President, Fredericksburg Rappahannock Chapter, Izaak Walton League of America			Fredericksburg Rappahannock Chapter, Izaak Walton League of America			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1636


			EPA-HQ-OA-2013-0582-1637			Jan Goldman-Carter, Senior Manager, Wetlands and Water Resources, National Wildlife Federation (NWF)			 National Wildlife Federation (NWF)			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1637


			EPA-HQ-OA-2013-0582-1638			Joy B. Zedler, Aldo Leopold Professor of Restoration Ecology, University of Wisconsin-Madison			University of Wisconsin-Madison			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1638


			EPA-HQ-OA-2013-0582-1639			Sylvia Allen, Board of Supervisor, District 3, Navajo County, Arizona			District 3, Navajo County, Arizona			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1639


			EPA-HQ-OA-2013-0582-1640			Don Parrish, Chair, Waters Advocacy Coalition (WAC) 			 Waters Advocacy Coalition (WAC) 			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1640


			EPA-HQ-OA-2013-0582-1641			Joy B. Zedler, University of Wisconsin-Madison  (Updated List)			 University of Wisconsin-Madison			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1641


			EPA-HQ-OA-2013-0582-1642			Patrick Seymour, Endangered Species Program Manager, Idaho Department of Lands (IDL)			Idaho Department of Lands (IDL)			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1642						1.4.3, p. 1-4/lines 13-15, 1.4.1, 1.4.2,1.4.31.5, p.  1-13, p. 1-14/lines 8-19						3.2.1, p 3-8/lines 30-32						5.3, p 5-5, 5.4, 5.4.5, p 5-36 /lines 14-36


			EPA-HQ-OA-2013-0582-1643			Ed Curley, President, Western Coalition of Arid States (WESTCAS)			Western Coalition of Arid States (WESTCAS)			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1643						1.4,									4.8															X


			EPA-HQ-OA-2013-0582-1644			R. Redman						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1644																														X


			EPA-HQ-OA-2013-0582-1645			Theodore A. Boggs, Vorys, Sater, Seymour and Pease LLP on behalf of Ohio Oil and Gas Association			Vorys, Sater, Seymour and Pease LLP on behalf of Ohio Oil and Gas Association			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1645																														X


			EPA-HQ-OA-2013-0582-1646			Larry Lekse, Chairman, Musselshell County, Montana			Musselshell County, Montana			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1646																														X
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From: IDNEEE o behalf of Mazeika Sullivan

To: Siobhan Fennessy

Cc: Armitage, Thomas

Subject: coordinating 4A and 4B charge question responses
Date: Wednesday, January 15, 2014 10:40:49 AM

Hi Siobhan -

I hope you had at least a bit of a break and are off to a great 2014!

I wanted to touch base with you to get a sense of your thinking relative to coordinating our
charge question responses. | think it would also be good to discuss the responses from Dr.
Rain's group.

Perhaps we could work together to finish drafting responses based on discussions at the Panel
meeting, and subsequently distribute our drafts to the group for comments. Thoughts?

Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email; sullivan.191@osu.edu
Phone: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan
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From: Siobhan Fennessy

To: Allison Aldous; K. Ramesh Reddy; maury.valett@umontana.edu
Cc: Siobhan Fennessy; Armitage, Thomas; Goodman, lris
Subject: draft subgropu report

Date: Tuesday, January 28, 2014 9:40:39 AM

Attachments: Charge Question 4a Subaroup Reportv5.docx

ATTO00001.htm

Hi all,

Please find our draft subgroup report. Sorry this is a bit later than | had hoped! It has proven
time consuming to get through all of our notes and the panel's preliminary comments. It still
needs work and you will see a few comments/questions from me in the text. 1f you could get
your comments to me by tomorrow evening or Thursday morning at the latest, I will
incorporate them and then send it to Mazeika Sullivan of subgroup 4b. We're going to swap
reports to ensure consistency in our reports.
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Charge Question 4a 


Fennessy, Aldous, Reddy, Valett





Charge Question 4(a): Section 5.3 of the Report reviews the literature on the directional (downstream) connectivity and effects of wetlands and certain open waters subject to non-tidal, bidirectional hydrologic flows with rivers and lakes. Please comment on whether the Report includes the most relevant published peer reviewed literature with respect to these types of wetlands and open waters. Please also comment on whether the literature has been correctly summarized. Please identify any published peer reviewed studies that should be added to the Report, any cited literature that is not relevant to the review objectives of the Report, and any corrections that may be needed in the characterization of the literature.


We support the Report’s conclusion that floodplains, riparian areas, and waters and wetlands in riparian/floodplain settings support the hydrological, chemical, and biological integrity of downstream waters.  The comments below provide suggestions on the additional emphasis and discussion needed in the report to address the significance of bidirectional connectivity.  


Structure of the Report 


Section 5.3 on Riparian and Floodplain Wetlands covers a wealth of topics that could be strengthened by reorganizing the information presented, incorporating key literature that is now missing, and by technical editing of both the text and glossary. Specifically we recommend: 





· Reorganizing the chapter to clarify the functional role of floodplains and riparian areas on the ecological integrity of streams and rivers. Much of the text in Section 5.3 is focused on riparian zones and the role of headwater, streamside areas on in-stream structure and function.  We recommend this material be moved from Section 5.3 to Chapter 4.  For example, the material in Sections 5.3.1 and 5.3.2, which focus on the physical and chemical influence of riparian zones on streams, is more appropriately located in Chapter 4, where the physical, chemical and biological connections of streams and rivers are discussed.  Chapter 4 already includes discussions of the role of riparian forests on factors such as regulating water temperature and the inputs of large woody debris, but leaves the discussion of other functions, such as their ability to act as nutrient sinks and transformers, to Chapter 5.  Placing all of the literature review on riparian zones in one location (Chapter 4) will help organize and clarify the text for the reader. This will leave the emphasis of Section 5.3 on the lateral dimensions of river systems where higher order structure and function is emphasized over lower order riparian interactions. 





· As it stands now, Section 5.3 is 16 pages in length, with only about 6 pages that focus specifically on floodplain dynamics.  As described below, this section should be strengthened considerably to more fully reflect the literature on the physical, chemical and biological linkages between floodplains and receiving waters (i.e., lateral exchange between floodplains and rivers followed by downstream transport). 





· The authors might consider reorganizing the information on the different taxonomic groups (plants and phytoplankton, vertebrates, invertebrates) that are described in Sections 5.3.3.1-5.3.3.3 to integrate the functional attributes of floodplains as habitats, rather than addressing each group one after the other, textbook style.  





 


Terminology


The terms ‘unidirectional’ and ‘bidirectional’ wetlands should be revised to reflect the landscape position of the wetland.  Defining bidirectional wetlands as ‘waters and wetlands in riparian/floodplain settings’ (as suggested by the Charge Question 1 group) acknowledges the two-way flux of water and materials between floodplains and riparian areas and the adjacent rivers and streams. Consistent use of this term will clarify what specifically is being referred to in the report. As it stands now, the report is inconsistent, for example, in some sections of Chapter 5 they are referred to “riparian/floodplain wetlands” while other sections mention “riparian areas” or “floodplains”.  





However, it is vital that the ecological role of floodplains, whether or not they are defined as wetlands, is acknowledged in the report. The authors do this to some extent, explaining that, because much of the literature on floodplains and riparian areas does not specify whether or not the area studied is a wetland, they took a broad approach to the literature to ensure that studies relevant to riparian and floodplain wetlands were included.  Given the inconsistency of the peer-reviewed literature in identifying whether study sites are jurisdictional wetlands, this approach allowed for a much more representative cross section of the literature to be used. The report should consider the functional role of floodplains and riparian zones regardless of their status as Cowardin wetlands; just as wetlands discussed in this report need not meet the Federal regulatory definition of wetland to be included (p. 43), the discussion of floodplains and riparian zones should not be limited to those areas that meet the Cowardin definition of wetlands.  A statement that the text refers to ‘riparian areas, floodplains and waters and wetlands in riparian/floodplain settings’ will clarify that we are referring to the landscape setting in its entirety, with its characteristic four-dimensions of connectivity (Ward 1989). 


 





Issues of Spatial and Temporal Connectivity


Section 5.3 should emphasize that floodplain environments (including the terrestrial components thereof) are intimately linked to river systems, both spatially and temporally, via the ‘flood pulse’.  The authors recognize the importance of spatial and temporal scales of connectivity between rivers streams and floodplains in the abstract, saying:





Connections between riparian/floodplain wetlands and streams or rivers can be permanent, can occur frequently (e.g., if the wetland is located within the mean high-water mark), or can occur infrequently (e.g., if the wetland occurs near the edge of the floodplain). Even riparian/floodplain wetlands that rarely flood can have important, long-lasting effects on streams and rivers. (p. 5-1, lines 12-16)





However, this thinking is not explicitly discussed in the body of the chapter. This is an important omission because gradients in spatial and temporal connectivity between the stream and floodplain are primary determinants of physical and biological processes occurring within both the stream and the floodplain (Junk et al. 1989).  We recommend this section emphasize that floodplain environments (including the terrestrial components thereof) are intimately linked to river systems via the ‘flood pulse’.  The ‘flood pulse concept’ should be employed as the conceptual backbone of the section, stressing higher order structure and function (as note above, this is in comparison to lower–order, headwater stream systems where the riparian zone is an interface with the terrestrial environment).  The report recognizes this fact (p. 5–6, line 5; page 6–4, lines 1-2), but does not develop its hydrologic character in either spatial or temporal dimensions, nor is it developed as part of the conceptualization of how ‘riparian/floodplain wetlands’ operate.  The report does recognize the extension of the concept provided by Tockener et al. (2000) to include ‘flow pulses’, but again, does little to emphasize how floodplains (and the wetlands within them) are differentially connected to river systems via storm–related changes in flow, seasonal variation in water abundance and river discharge, and longer–term changes related to climate shifts and precipitation regimes.  The term ‘flood pulse’ is used only 9 times in the body of the entire document.  Most of this relates to attenuation of flooding in main channel (p. 5–6, lines 5, 29; Table 5–3, page 5–38), or the influence of the flood pulse on biological entities (e.g., page 5–20, lines 16, 22, 29).





The report should also increase emphasis on the temporal aspects of floodplain systems as guided by the short duration high intensity ‘flood pulse concept’ for surface waters and long duration low intensity lateral discharge for groundwater.  Addressing the temporal progression of the flood pulse should describe its influence on residence time of surface water, seasonal exchanges with groundwater, chemical and biological linkages, and ecosystem process.  For example, the effects of a high-intensity flood event of low frequency and duration on downstream waters will be mostly physical, including water storage, peak flow attenuation, and sediment and wood transport and/or deposition. This is a low-frequency, high-intensity flood that occurs on a decadal or centennial return interval. The spatial scale of this type of flood event will be extensive, dictated largely by topography, and covering all available habitats.  At the other end of the spectrum, the effects of high-frequency low-intensity forms of connectivity (such as hyporheic groundwater flow) may be more biological or biogeochemical, including nutrient and contaminant transformation and organic matter accumulation. The spatial scale of this type of connectivity depends on whether groundwater discharge in the floodplain is discrete (e.g., a spring) or diffuse, and whether it travels through the floodplain as channelized flow or in the hyporheos.





One very practical reason for including an explicit discussion of the scales of connectivity is that some floodplains that are inundated at a low frequency may not exhibit wetland soils, vegetation, or hydrology required to meet the federal regulatory or the Cowardin definition of wetland. However, even this occasional connectivity to rivers and streams plays an important role in river hydrology and water quality. Where streams are disconnected from their floodplains, low-frequency, high-intensity floods can have major impacts on downstream ecosystems and human communities. 


 


Placing the wetlands of ‘riparian/floodplain’ environments into the context of the ‘river corridor’ requires developing a perspective of linkage and expansion.  The authors need to be very clear in articulating the bidirectional nature of fluxes and connections back to the river channel, with a focus on the fluxes of water, materials and biota, emphasizing how exchange flows respond to the temporal progression of the flood pulse and move back to the channel.  As such, the section needs to stress the effects of floodplains not only on river flows, but also on chemistry, sediments, and biota of downstream waters.  Our recommendations include: (this section not completed)


· Use flood forecasting methods as a means to quantify the strength of surface water connectivity between floodplains and rivers.  Runoff estimates can provide estimates of residence time of water (or hydroperiod) on floodplains, with implications for fluxes of biota and biogeochemical processing (for example) of N and P. (note to the group – this was suggested by subgroup 4b – they will have something about it in their report so we should mention it so our comments align. However, I don’t know much about this – any suggestions?)  


· Consider incorporating examples of floodplain classification systems to address their geomorphological and functional diversity, and place emphasis on the continuum of floodplains along stream networks.  This would lead to a better understanding of factors that shape the degree of connectivity between floodplains and receiving waters by describing floodplain/channel geomorphology and the duration of flooding or saturation.  


· Stress the hydrological connections and processes of sediment movement, erosion and deposition that operate not just with receiving waters downstream, but also through lateral, vertical and temporal dimensions.  


· Add literature to demonstrate that lateral connections create a diversity of lotic, semi-lotic and lentic habitats, supporting a wide array of species (fish, amphibians, birds, mammals) and high levels of diversity.  Section 5.3 needs more emphasis on these biological exchanges. For example, many references were provided by the review panel regarding the role of wetlands and off-channel waters on floodplains as fish nurseries that act to populate downstream fisheries. These include studies by Scheurer et al. (2003) and Falke et al. (2010), who describe fish species in the Great Plains that spawn and rear during in backwaters and floodplain wetlands that flood in the winter and early spring wet season, then dry down in the summer.  These habitats are particularly important for fish larvae.  Similarly, some endangered fishes in the Colorado River watershed have been shown to use backwaters extensively for spawning and rearing (Modde et al. 2001, 2005; Bestgen et al. 2007).  The report would also be strengthened with more emphasis on species that are economically important and/or listed by federal and state agencies. 


· It would be instructive, and more representative of the U.S. as a whole, to broaden the range of examples used in the report. For instance, incorporate studies on peatlands in floodplain settings that have bidirectional flows, as in northern tier states and Alaska.  














Export versus Exchange 


Floodplains and waters and wetlands in floodplain settings are shaped by repeated inundation, saturation, erosion and deposition of sediment, and movement of biota.  Water and materials move laterally between floodplains and rivers (i.e., receiving waters), moving onto the floodplain in periods of high flows and back to the channel as floods recede.  As mentioned above, the text as written does not articulate well the bidirectional nature of fluxes/connections between the floodplain and channel. We recommend strengthening the focus on the fluxes of water, materials and biota to emphasize how exchange flows respond to the temporal progression of the flood pulse. 








Biogeochemical linkages





Wetlands and floodplains serve as sinks, sources and transformers of nutrients and other chemical contaminants, and have a significant impact on downstream water quality and ecosystem productivity. The primary driver of wetland processes is ecosystem biogeochemistry, which involves the exchange or flux of materials between living and non-living components. These fluxes involve interaction of complex processes regulated by physical, chemical and biological processes in various components of the wetland ecosystem. Biotic (plants, microbes, fauna) components can be considered as exchange pools, which are small in size and undergo rapid turnover and cycling.  Abiotic components of wetlands (e.g. soil), which are large in size, undergo slow turnover and provide long-term storage similar to a reservoir. The amount of a given constituent in these pools depends on its residence time, which is simply the amount of material in the reservoir divided by the rate at which the material is removed or added to the reservoir.  These issues are important to acknowledge in the report.  We recommend the authors provide a more recent and diverse assessment of the biogeochemical implications of exchange flows. This can be accomplished by enhancing the literature on the role of wetlands and floodplains as sources, sinks, and transformers of materials including: nutrients, metals, organic contaminants, and sediments.  The sections on N processing (denitrification), P cycling, and sediments (including legacy sediments and associated chemicals) could be strengthened with an expansion of the literature reviewed.  The review on N processes in Section 5.3.2.2 is particularly light, with a very heavy reliance on a single paper by Vidon et al. (2010; cited fully 20 times in in the section on nitrate and denitrification) on the fate and fluxes of N in riparian zones.  There is an extensive literature on this subject, and while the report correctly characterizes N transformations, there are many key references that are not included.  This section should be updated to provide a more recent and diverse assessment of biogeochemical implications of ‘hot-spots and hot-moments’ in N fluxes that are associated with hydrologic exchanges between surface and subsurface waters (McClain et al. 2003; see also extensive work by Groffman). Depending on the hydrologic connectivity, riparian/floodplain soils exhibit a range of redox conditions, which then regulates biogeochemical cycling of key nutrients, metals, and organic compounds. 





Changing climatic conditions may stimulate/alter rates, fluxes and storage pools of key elements (carbon, nitrogen phosphorus, and sulfur) involved in biogeochemical processes and services provided by wetlands. For example, accelerated decomposition of organic matter can potentially increase nutrient generation, which may lead to increased nutrient/contaminant loading to adjacent water bodies. Important inorganic elements in wetlands are mobile and thus their concentrations may increase upon flooding and drained cycles, water withdrawals, sea level rise, and increases in temperature. Many inorganic elements required by life and biological processes (e.g., plant growth and decomposition) are bioavailable and will respond to these increases. Drainage also increases enzyme and microbial activities, which facilitates oxidation of organic matter, leading to subsidence and loss of organic soils. Many studies have shown that oxidation of organic matter in wetlands is dependent on water-table depth, temperature, nutrient loading, vegetation communities and release of nutrients. Bidirectional exchange of particulate organic matter (POM) and dissolved organic matter (DOM) in riparian wetlands/floodplains can result in an important source of POM and DOM to streams and rivers.





Case Study on Bottomland Hardwoods


The report would benefit from more discussion of forested wetlands, including bottomland hardwoods, given their ecological importance, rate of loss, and unique attributes. These wetlands represent a significant portion of remaining US wetlands.


A box case study could address this gap, and include the role of bottomland forests on river biogeochemistry and flood storage.  (Note: I’ll continue to work on this, and the section below on Human Impacts)





Human Impacts to Floodplains


We suggest the report address how human impacts to waters and wetlands in riparian/floodplain settings alter connectivity, for example channel incision that breaks the link between riparian wetlands/floodplains with downstream waters. Wetland alterations can demonstrate linkages, there are examples to support the extreme- from restored systems to highly degraded ones. (Margaret Palmer’s work to show connectivity or lack thereof).   A key approach to this analysis is to provide examples of the aggregate effects of floodplains on downstream waters in terms of flooding, biodiverisity, and material flux.  The water quality benefits of riparian areas and floodplains should also be highlighted by explicitly pointing out that the destruction of waters and wetlands in riparian/floodplain settings exacerbates nutrient runoff from agricultural lands by reducing or eliminating nutrient uptake, dentrification, and sedimentation of adsorbed phosphorus.  
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			Update #1








From: Armitage, Thomas

Cc: Goodman. Iris; Armitage, Thomas

Subject: Additional public comments for your consideration

Date: Wednesday, January 15, 2014 5:04:13 PM

Attachments: Update_1_Public Comments Docket EPA-HQ-OA-2013-0582_1 15_14.xlsx

Update 1 Public Comments Docket EPA-HQ-OA-2013-0582 1 15 14.pdf

Dear SAB Connectivity Panel members,

The SAB Office has received some additional public comments for your consideration. Attached is an
Excel spreadsheet that contains links to the additional public comments posted on the EPA docket
website as of January 15, 2014. A PDF file of the spreadsheet is also attached. We will provide
further updates as additional comments are received.

Regards,

Tom Armitage

3k 3k 3k sk 5k 3k sk ok 3k koo 3k sk ok >k sk 3k sk k k sk
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004
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			EPA-HQ-OA-2013-0582-1645			Theodore A. Boggs, Vorys, Sater, Seymour and Pease LLP on behalf of Ohio Oil and Gas Association			Vorys, Sater, Seymour and Pease LLP on behalf of Ohio Oil and Gas Association			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1645																														X


			EPA-HQ-OA-2013-0582-1646			Larry Lekse, Chairman, Musselshell County, Montana			Musselshell County, Montana			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1646																														X
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			Update #1








From: Allison Aldous

To: Armitage. Thomas
Subject: Automatic reply: Conceptual framework write-up prepared by Dr. Rains and his subgroup
Date: Friday, January 24, 2014 2:05:17 PM

Thanks for your message.

I am traveling for work from Jan 21-Feb 7 and | may be slow to respond. Thanks for your patience.

~Allison
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From: IDNEEE o behalf of Mazeika Sullivan

To: leebenda@earthsystems.net; Allan, J

Cc: Armitage, Thomas; Amanda D. Rodewald

Subject: Charge Question #4b write-up draft

Date: Saturday, January 18, 2014 2:05:30 PM

Attachments: EPA SAB Recommendations Section 4b _01.18.2013 smps.docx

Hi Lee and Dave -
I hope you are both well and off to a great start in 2014!

As you know, write-ups for our assigned charge questions are due January 31st. As a first
step, | thought we could work within our 4b sub-subgroup to craft a draft version that we can
then link with the write-up of the broader 4 subgroup. To that end, | have worked on a draft
document for Charge Question #4b, largely based on the version | presented at the Panel
meeting in Dec, but with updates from the subsequent Panel discussion, comments by Dr.
Rains and his subgroup recently distributed in response to Charge Question #2, as well as
additional detailed comments including those that you both provided at the meeting.

If you could get back to me with edits, comments, and additions to this document, that would
be great. In particular, we may want to flesh out some of the points more fully. If you could
use track changes, that would be very helpful and would assist me in merging your sets of
comments. I'm meeting with Dr. Fennessy (lead writer for 4a) next Friday (01/24) to work on
merging 4a and 4b write-ups into a unified document, so if there's any chance you could get
me comments back before then, it would be greatly appreciated.

Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email; sullivan.191@osu.edu
Phone: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan



mailto:sullivan.191@osu.edu

mailto:leebenda@earthsystems.net

mailto:dallan@umich.edu

mailto:Armitage.Thomas@epa.gov

mailto:arodewald@cornell.edu

mailto:sullivan.191@osu.edu

http://go.osu.edu/mazeikasullivan



4(b) Conclusion (2) in section 1.4.2 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 4(a) above. Please comment on whether the conclusions and findings in section 1.4.2 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported.





General Comments: 





SAB Panel members are in general agreement that there is strong scientific support that riparian and floodplain wetlands are highly connected to receiving waters through multiple pathways, including hydrological and biological connectivity. However, the key findings and conclusions to this chapter need to be directly related to the information presented in Section 5.3 on Riparian and Floodplain Wetlands, and should parallel one another. Any conclusions presented in Section 1.4.2 should align with conclusions presented in Sections 5.5 and 6.1. Currently, many of the conclusions are drawn from literature related to non-floodplain riparian zones, which weakens the potential opportunity to present direct evidence of connectivity (or lack thereof) between waters and wetlands in riparian/floodplain settings with receiving systems. SAB Panel members viewed this discrepancy as highly problematic. 	Comment by Mazeika: I have notes relative to the Panel discussion that the chemical connectivity not as well established.  Any thoughts on that relative to our suggestions here?





We offer the following additional recommendations (not in order of importance): 





1. Inconsistent terminology: 


We suggest that the language referring to riparian and floodplain wetlands remain consistent both within the key finding and conclusion sections as well as throughout Section 5.3 (e.g., riparian areas, riparian and floodplain areas, riparian/floodplain waters, etc.). Panel members found the use of riparian and floodplain areas to be particularly problematic, as these terms extend beyond water bodies. (Note that the Glossary definitions distinguish between Riparian Areas and Riparian Wetlands as well as among Floodplain, Floodwater, and Floodplain Wetland. Also note that Upland is defined as: “(1) Higher elevation lands surrounding streams and their floodplains. (2) Within the wetland literature, specifically refers to any area that is not a water body and does not met the Cowardin et al. (1979) three-attribute wetland definition.”) We recommend that bidirectional wetlands be called “waters and wetlands in riparian/floodplain settings”. The terminology used in the key findings and conclusions must align with the Glossary definitions.





2. Temporal component: 


We suggest that the key findings and conclusions recognize the temporal dimension of waters and wetlands in riparian/floodplain settings relative to downstream connectivity; water residence times and the transient nature of floodplains should be key points. This conclusion should reflect the main message of the new temporal section proposed for Section 5.3. This temporal perspective, combined with an emphasis on developing (and illustrating) a strength of connectivity, could be done using the well developed science of flood forecasting (probability) as a function of vertical and lateral connectivity.





3. Further quantification:


The key conclusions could be more empirical or more specifically described. Where there is demonstrated connectivity, it should be quantified (e.g., of X studies, X% support conclusion of connectivity).





4. Biological linkages including food webs: 


We recommend further highlighting the role of biological connectivity between waters and wetlands in riparian/floodplain settings and receiving systems in the key findings and conclusions. In particular, we encourage highlighting that waters and wetlands in riparian/floodplain settings and receiving systems are intimately linked through biological connections (including integrated wetland-river food webs) across a range of spatial and temporal scales.  Explicitly make linkages to downstream waters. For example: “Riparian wetlands can provide critical nursery habitat for fish, which then disperse into downstream waters, becoming part of river food webs and serving as a biological vector of nutrients, etc.” Lastly, there also may be an opportunity to mention the importance of waters and wetlands in riparian/floodplain settings for species that are economically important, but this would have to be first developed in the body of the report. 





5. Export vs. exchange:


We recommend using an “exchange” vs. “export” framework, i.e., reciprocal exchanges between waters and wetlands in riparian/floodplain settings and receiving waters. In this way, it is clear that bidirectional biological, chemical, and hydrological transfers characterize the connections between the two systems. 





6. Case studies:  


Many panel members found the case studies to be useful. Building on recommendations from 4a, we suggest more explicitly linking the findings from these studies to the overall conclusions. 





7. Human impacts: 


In some cases, it may be that through wetland alteration that connectivity is most clearly demonstrated. Thus, the conclusions could be improved by explicitly mentioning how human activities (impairment as well as restoration) alter connectivity of waters and wetlands in riparian/floodplain settings with receiving systems. 





8. Aggregrate/cumuluative effects:


We recommend that the importance of considering waters and wetlands in riparian/floodplain settings in the aggregate should be underscored in the key findings and conclusions. For example, these sections could briefly illustrate how floodplain storage in the aggregate yields a very positive ecological and service effect in flood attenuation.








Detailed Comments and Alternative Wording Suggestions:





For 1.4.2


Throughout. Use “waters and wetlands in riparian/floodplain settings”.


1-9 line 9. After “and maturation habitat for stream insects” add, “and thus form integral components of river food webs” of other language that undescores food web connectivity.


1-9 line 15, bullet a. Delete first sentence.  Strive for consistency in terminology; i.e., suggest using “waters and wetlands in riparian/floodplain settings”.





1-9 line 21, bullet a. Delete “some”.


1-9 line 25, bullet b. Is “densely” needed? Suggest “variably”.


1-9 line 35, bullet c.  Specify waters and wetlands in riparian/floodplain settings in lead sentence.


1-9 line 35, bullet c. Suggest “storing and subsequently releasing” rather than “desynchronizing”.


1-10 line 3, bullet d.  Lead with “Waters and wetlands in riparian/floodplain settings”.


1-10 lines 5-6, bullet d. This example looks like an agricultural BMP and may not be appropriate.  Suggest revisiting p 5-7 lines 24-35 for a more relevant example.


1-10 line 7, bullet e.  Lead sentence emphasizes ecosystem function but body of paragraph describes biological connectivity. This might require a different lead sentence or an additional bullet on functional components/processes.


1-10 line 23, bullet e. Suggest including the importance of waters and wetlands in riparian/floodplain settings to birds, and how birds can spatially integrate the watershed landscape. 


Conclusions elsewhere:


Throughout. Use “waters and wetlands in riparian/floodplain settings”.


5-37 top para, lines 6-17.  This is a strong paragraph and may be preferable to the opening para of 1.4.2.  At least try to get some of these points into the opening of 1.4.2.


Table 5.3. Bullets use “riparian areas” and it would be preferable to call out “waters and wetlands in riparian/floodplain settings”. The second bullet appears to be bit overgeneralized, as there can be high variability in lateral flow and exchange along the drainage network (e.g., beads on a string). Also, if the text in this chapter on riparian areas is moved to the streams chapter and replaced with other material, further changes may be needed.


6-1 lines 23-34.  This additional conclusion section is fine, but again check for consistency of terms.  Also, sediments are identified as both a source and sink in the same paragraph.  Most commonly they are a sink. It might be preferable to refer to sediment exchange influencing channel dynamics.


6-1 line 30.  Suggest connecting nursery habitat to healthy downstream populations. Also suggest reinforcing that waters and wetlands in riparian/floodplain settings are tightly coupled through food-web linkages. Role and importance of birds should also be mentioned.  









From: Armitage, Thomas

To: Genevieve Ali; Mike Josselyn; ljohnson@d.umn.edu; rpb2@psu.edu; Robert Brooks; emily.bernhardt@duke.edu;
mgooseff@engr.colostate.edu; hassy@cox.net

Cc: Goodman. Iris; Amanda D. Rodewald

Subject: Draft responses to charge questions 5a and 5b

Date: Monday, January 20, 2014 12:09:12 PM

Attachments: Lentic systems 5A and 5B merged 1 17 141 BJ.docx

Dear Charge Question 5a/5b subgroup members,

Drs. Bernhardt and Johnson asked me to send you the attached draft responses to charge
guestions 5a and 5b for review and discussion on a subgroup conference call next week.
Please send any comments on the attached draft to Drs. Bernhardt and Johnson with a copy
to Iris and me.

If you have not yet sent me information on your availablity for the call, please let me know
whether you can be available for a one-hour call on the days/times listed in the email below.
Thanks very much.

Tom Armitage

sk 3k sk sk 3k sk sk 3k sk sk ok sk sk sk sk 3k sk sk ok sk kook sk k
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

From: Armitage, Thomas

Sent: Friday, January 17, 2014 12:57 PM

To: Genevieve.Ali@ad.umanitoba.ca; josselyn@wra-ca.com; ljohnson@d.umn.edu; rpb2 @psu.edu;
emily.bernhardt@duke.edu; mgooseff@engr.colostate.edu; hassy@cox.net

Cc: Goodman, lIris

Subject: SAB Connectivity Panel Charge Question 5a/5b subgroup conference call

Dear Charge Question 5a/5b subgroup members:
Drs. Johnson and Bernhardt have asked me to schedule a one-hour conference call of the subgroup
to discuss the write-up of the responses to charge questions 5(a) and 5(b). | will send you their draft

responses to both questions before the call.

Please send me a reply indicating when you could be available for a one-hour call during the times
listed on the following days:

Monday, January p7th
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1/17/14 Draft response from the Charge Question 5 Subgroup of the SAB Panel for the Review of the EPA Water Body Connectivity Report.  This draft does not represent consensus SAB advice or EPA policy.


DO NOT CITE OR QUOTE
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Lentic systems: Wetlands and Open Waters with Potential for Unidirectional Hydrologic Flows to Rivers and Lakes, Including “Geographically Isolated Wetlands”





5(a) Section 5.4 of the draft Report reviews the literature on the directional (downstream) connectivity and effects of wetlands and certain open waters, including “geographically isolated wetlands,” with potential for unidirectional hydrologic flows to rivers and lakes. Please comment on whether the Report includes the most relevant published peer reviewed literature with respect to these types of wetlands and open waters. Please also comment on whether the literature has been correctly summarized. Please identify any published peer reviewed studies that should be added to the Report, any cited literature that is not relevant to the review objectives of the Report, and any corrections that may be needed in the characterization of the literature.


Summary of Comments:


1. The Panel believes that some additional literature can be added with further research by the EPA and also recommends that additional citations on biological connections, especially those which analyze material flows generated by avian fauna be added


2. The exclusive focus on hydrologic connections does not account for important biological exchanges that can strongly influence the integrity of downstream waters; the panel recommends that the report be reorganized around the types of connections between wetlands and downstream waters- including surface water, ground water and biological, with specific attention paid to the gradients of these pathways. 


3. Spatial landscape position and scale should be considered in the evaluation of the degree of connectivity, since regional context (e.g., geology, climate, landforms, surficial sediments) are major drivers of the temporal and spatial scales of hydrologic linkages.  This will likely provide further rationale for treating wetland complexes as aggregates rather than as individual units.


4. The report should include a discussion about current and past (legacy) human disturbances that alter the type, strength and magnitude of connectivity pathways.


5. PLACEHOLDER SUMMARY STATEMENT ABOUT USE OF TERMINOLOGY PENDING GROUP DISCUSSION





Detailed Comments:


Overall, the Panel finds that the report has captured the most relevant literature on wetlands under the Report’s definition of “unilateral wetland” including geographically isolated wetlands. Major reviews that have been included in the peer review literature have been included in the bibliography. The Panel believes that some additional literature from 2013 can be added with further research by the EPA and also recommends that additional citations on biological connections, especially those which analyze material flows generated by avian fauna be added[footnoteRef:1]. Connections between unidirectional wetlands and downstream waters made by major assemblages of species such as amphibians, birds, reptiles, and invertebrates could then be further discussed. Biological exchanges potentially influence the biological integrity of downstream waters through (1) bulk exchange of materials (e.g., energy, nutrients, contaminants), introduction of disease vectors or other living matter, or (2) contribution to biotic integrity of downstream waters through provision of habitat that is essential for completion of life cycle of downstream species. [1:  Panel members have provided additional references in their individual comments.   ] 



The Panel recommends that the Conceptual Framework as discussed earlier in this document be utilized as a means to discuss the types of hydrologic connections that occur within unidirectional wetlands. It may be preferred to move away from adopting a new classification or terminology as used in the Draft Report as it implies a one way flow pattern, when in fact, there may be many dimensions to connectivity, not only in relation to surface and subsurface water flows, but to chemical and biological connectivity as well. It may be best to utilize a terminology that is already well ensconced in the scientific literature such as geographically isolated wetlands or the hydrogeomorphic classification system that focuses on depressional and slope landscape features. Alternatively, several Panel members have suggested a terminology that categorizes the bidirectional wetlands as those within floodplains and unidirectional wetlands as those not within a floodplain, e.g. non-floodplain wetlands.


The Panel recommends that the report be reorganized around the types of connections between wetlands and downstream waters- including surface water, ground water and biological, with specific attention paid to the gradients of these pathways (see diagram).  The analysis should focus more on the degree of connectivity (magnitude, duration, frequency) rather than the presence of a connection.  The Panel believes that such an analysis can be done and would be useful in determining the significance of such a connection. We have suggested one conceptual way to describe this approach in Figure X. Since connectivity is expressed along a gradient, it should be acknowledged that there are bodies of water that are weakly (minimally) hydrologically connected and it is important to define this end of the gradient.  Further, isolation should be expressed in terms of this conceptual approach.  The Draft Report should recognize that there are bodies of water that are not (or minimally) connected and it is important to define this end of the gradient - terminal salt lakes, playas. A general discussion of the linkage types (e.g. hydrologic, chemical, biota) that evaluates the literature in terms of their role in affecting downstream water quality should be included (perhaps with examples in case histories).  


[image: ]Figure X  Framework representing the potential consequences of changes to downstream waters with increases in the magnitude, duration, and frequency of surface and subsurface connections.	Comment by Lucinda Johnson: This caption might benefit from some additional text to clarify things like “novelty  of chemistry” .  





Functional characteristics of interest are differentially affected by the type and characteristics of connections. This framework is envisioned as a potential management tool for mapping the functional characteristics (e.g., source, sink, refugee, lag, transformation) of specific constituents across different regions to assess the consequences and relative extent of hydrologic and biological flows from unidirectional wetlands to downstream waters.  Temporal and spatial scales of connections should be addressed explicitly with a discussion of the magnitude, frequency and duration of connections quantified.   In particular, the Panel recommends that the EPA examine connectivity through a range of time scales (e.g. days vs thousands of years) to establish the magnitude, duration and frequency of connections.   The time frame for groundwater dynamics occurs at different scale than that of surface and subsurface flows.  Note that low frequency, but high magnitude events can potentially radically change the chemical environment through the introduction of novel chemicals.     


Spatial landscape position and scale should be considered, e.g. distance from and size of wetlands (or similar wetland types) in the evaluation of the degree of connectivity. Regional context (e.g., geology, climate, landforms, surficial sediments) are major drivers of the temporal and spatial scales of hydrologic linkages. This will likely provide further rationale for treating wetland complexes as aggregates rather than as individual units.


The Draft Report tends to focus entirely on natural wetland systems or those with minimal disturbance.   Human disturbance (and legacies) alter type, strength and magnitude of connectivity pathways.  Some types of disturbances promote connections where none existed, others alter existing connection type or the novelty of chemistry / biology. In addition, there are many instances where man-made isolated wetlands occur within the landscape. These features are often found behind levees or within isolated parcels within urban landscapes and do not have the same ecosystem functions as natural wetlands.  The Draft Report should acknowledge these types of alterations or man-made habitats and incorporate a discussion about current and past (legacy) human disturbances that alter the type, strength and magnitude of connectivity pathways.









RESPONSE DRAFT FOR CHARGE 5b





Please note that all text shown in gray is taken directly from the EPA Connectivity report. All plain text is provided by the ERB. Text shown in blue is offered as potential revised or new text for consideration by the authors of the report.





THE CHARGE


5(b) 





Conclusion (3) in section 1.4.3 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 5(a) above. Please comment on whether the conclusions and findings in section 1.4.3 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported





THE KEY TEXT


The stated objective -->


                  


Q3. What are the physical, chemical, and biological connections to and effects of wetlands and certain open-waters that lack bidirectional hydrologic exchanges with downstream waters (e.g., most prairie potholes, vernal pools), hereafter referred to as unidirectional wetlands, on downstream waters? [p 2-1]





The stated conclusion → Wetlands in landscape settings that lack bidirectional hydrologic exchanges with downstream waters (e.g., many prairie potholes, vernal pools, and playa lakes) provide numerous functions that can benefit downstream water quality and integrity These functions include storage of floodwater; retention and transformation of nutrients, metals, and pesticides; and recharge of groundwater sources of river baseflow. The functions and effects of this diverse group of wetlands, which we refer to as “unidirectional wetlands,” affect the condition of downstream waters if a surface or shallow subsurface water connection to the river network is present. In unidirectional wetlands that are not connected to the river network through surface or shallow subsurface water, the type and degree of connectivity varies geographically within a watershed and over time. Because such wetlands occur on a gradient of connectivity, it is difficult to generalize about their effects on downstream waters from the currently available literature. This evaluation is further complicated by the fact that, for certain functions (e.g., sediment removal and water storage), downstream effects arise from wetland isolation rather than connectivity. The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings. However, evaluations of individual wetlands or groups of wetlands could be possible through case-by-case analysis. Further, while our review did not specifically address other unidirectional water bodies, our conclusions apply to these water bodies (e.g., ponds and lakes that lack surface water inlets) as well, since the same principles govern hydrologic connectivity between these water bodies and downstream waters.





ERB PANELIST RESPONSES TO STATED CONCLUSION






1. Many members of the ERB expressed discomfort or concern about the inclusion of the sentence “The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings.”   and we request that the EPA remove this sentence as it is inconsistent with the synthesized literature it is intended to summarize.






2. We suggest that the third conclusion must explicitly recognize connectivity as a gradient rather than a dichotomous, categorical variable. We would suggest the authors open the conclusion with something along the lines of the following sentence:



Suggested Text  “Over sufficiently long time scales all aquatic habitats are connected to downstream waters through the transfer of water, chemicals or biota, yet the magnitude and effects of these connections vary widely across wetlands.”



3. The panel concurred that the conclusions should encompass connectivity beyond hydrologic ones, and that the frequency, magnitude, and duration of these several connections should be considered. 



Within the text of the third conclusion, the authors should explicitly recognize the four pathways by which unidirectional wetlands can be connected to downstream waters: via surface, shallow subsurface or groundwater flowpaths or through the movement of biota. It is the magnitude of material, water or biotic fluxes between a wetland and downstream waters rather than the simple presence or absence of a connection that determines the strength of the linkage between a wetland and downstream waters.



4. We are concerned that the third conclusion, as currently stated suggests that even minimal hydrologic connections are more important than any biological connection (no matter how large the flux) - we suggest that this emphasis must shift in order to account for strong connections along any of the four pathways of connection. If the goal of defining and estimating connectivitiy is to protect downstream waters, the interpreation must move from a dichotomous, categorical distinction (connected vs not connected) towards a gradient approach that recognizes variation in the strength, duration and magnitude of those connection.





ERB SUGGESTIONS RELATED TO KEY FINDINGS


1. We suggest, as has been done for prior conclusions, that the authors remove references to specific studies within the text of the key findings. As these are intended to summarize general themes arising from a broad literature synthesis, we feel that it is disingenuous to attribute these overarching findings to one or a few specific studies.


2. The panelists articulated modified versions of several of the key findings that we feel are consistent with the literature synthesis perfomed and our own expert knowledge of the subject. We offer these revised findings as a straw man to stimulate conversation and revision in response to significant concerns that: a) the original conclusions (5b) did not match the text that preceded it (5a) and b) there was too little attention paid to biological connections.







Key Findings:


Original Key Finding a - no suggestions for improvement. Water storage by wetlands well outside of riparian or floodplain areas can affect streamflow. 





Original Key Finding b - no suggestions for improvement. Unidirectional wetlands act as sinks and transformers for various pollutants, especially nutrients, which pose a serious pollution problem in the United States. Studies indicate that on-site removal of nutrients by unidirectional wetlands is important and geographically widespread. The effects of this removal on rivers are generally not reported in the literature.





Suggested additional key finding on BIOLOGICAL FUNCTIONS of unidirectional wetlands →Wetlands provide unique and important habitats for many organisms, both common and rare. Some of these organisms require multiple types of waters to complete their full life cycle, including downstream waters. Other organisms, especially abundant species, play important roles in transferring energy and materials between wetlands and downstream waters.





Original Key Finding c - no suggestions for improvement → Unidirectional wetlands can be hydrologically connected directly to river networks through channels, nonchannelized surface flow, or subsurface flows. A wetland surrounded by uplands is defined as “geographically isolated.” Our review found that in some cases, wetland types such as vernal pools and coastal depressional wetlands are collectively, and incorrectly, referred to as geographically isolated. Technically, the term “geographically isolated” should be applied only to the particular wetlands within a type or class that are completely surrounded by uplands. Furthermore, “geographic isolation” should not be confused with functional isolation, because geographically isolated wetlands can still have hydrological and biological connections to downstream waters.






Suggested additional key finding on BIOLOGICAL CONNECTIVITY between unidirectional wetlands and downstream waters to parallel the above finding on “hydrologic connectivity”→ Biological connectivity can occur between [unidirectional] wetlands and downstream waters through two major mechanisms. Activities by biological organisms within wetlands (e.g., foraging, breeding, roosting) can change the amount, concentration, and density of organic and/or inorganic components within the water column or soils, which can be transmitted down-gradient by fluxes of surface water or groundwater. Movements of animals (i.e., macroinvertebrates, fish, amphibians, reptiles, birds, mammals) and plants (i.e., seeds, propagules,  including colonization by invasive species) can occur among waters with varying frequency, duration, and distance. Many species in these groups that use both stream and wetland habitats are capable of dispersal distances equal to or greater than distances between many [unidirectional] wetlands and river networks. Migratory waterbirds (e.g., waterfowl, shorebirds, waders, colonial species) can be an important vector of long-distance dispersal of plants, invertebrates, parasites, and disease organisms between these waters and the river network. In addition, the magnitude of translocated biomass and nutrients can be substantial, when large numbers of individuals move temporarily, periodically, or permanently between waters



g. [Unidirectional] wetlands occur along a gradient of hydrologic connectivity with respect to river networks, lakes, or marine/estuarine water bodies. This gradient includes, for example, wetlands that serve as origins for stream channels that have permanent surface water connections to the river network; wetlands with outlets to stream channels that discharge to deep groundwater aquifers; geographically isolated wetlands that have local groundwater or occasional surface water connections to downstream waters; and isolated wetlands that have minimal hydrologic connection to other water bodies (but which could include surface and subsurface connections to other wetlands). 






We propose adding two additional key findings that summarize important information from the main body of the document that was not emphasized in the original wording of the key findings 



Suggested additional key finding on SPATIAL PROXIMITY of unidirectional wetlands  Spatial proximity is an important determinant of the magnitude, frequency and duration of connections between wetlands and rivers that will ultimately influence the fluxes of water, materials and biota between wetlands and downstream waters.





Suggested additional key finding on CUMULATIVE OR AGGREGATE IMPACTS of unidirectional wetlands  The cumulative influence of many individual wetlands within watersheds can strongly affect the hydrology, biology and chemistry of downstream waters. Because of their aggregated influence, it is important any evaluation of changes to individual wetlands is considered in the context of past and predicted changes to other wetlands within the same watershed. 



we direct authors to the following references in support of this statement 


· Preston, E. M., and B. L. Bedford. 1988. Evaluation cumulative effects on wetland functions: a conceptual overview and generic framework. Environmental Management 12(5):565-583. 


· Lee and Gosselink 1988. Cumulative impacts on wetlands: Linking Scientific Assessments and Regulatory Alternatives. Environmental Management 12: 591-602.
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2:30 —5:30 pm (eastern time)

Wednesday, January 20th
1:00 — 5:30 pm (eastern time)

Thursday, January 30t
2:00 —4:00 pm (eastern time)

Thanks very much,

Tom Armitage

% % % %k %k 5k % % %k ok %k % %k k ok k k %k k k%
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004






From: Armitage, Thomas

To: Goodman, lris

Subject: FW: Charge Question #4b write-up draft

Date: Wednesday, January 22, 2014 12:04:00 PM

Attachments: EPA SAB Recommendations Section 4b_01.18.2013_smps.docx

From: [SESHIIEGEGEGEGE (-t IS O~ Bchalf Of Mazeika Sullivan
Sent: Saturday, January 18, 2014 2:05 PM

To: leebenda@earthsystems.net; Allan, J

Cc: Armitage, Thomas; Amanda D. Rodewald

Subject: Charge Question #4b write-up draft

Hi Lee and Dave -
I hope you are both well and off to a great start in 2014!

As you know, write-ups for our assigned charge questions are due January 31st. As a first
step, | thought we could work within our 4b sub-subgroup to craft a draft version that we can
then link with the write-up of the broader 4 subgroup. To that end, | have worked on a draft
document for Charge Question #4b, largely based on the version | presented at the Panel
meeting in Dec, but with updates from the subsequent Panel discussion, comments by Dr.
Rains and his subgroup recently distributed in response to Charge Question #2, as well as
additional detailed comments including those that you both provided at the meeting.

If you could get back to me with edits, comments, and additions to this document, that would
be great. In particular, we may want to flesh out some of the points more fully. If you could
use track changes, that would be very helpful and would assist me in merging your sets of
comments. I'm meeting with Dr. Fennessy (lead writer for 4a) next Friday (01/24) to work on
merging 4a and 4b write-ups into a unified document, so if there's any chance you could get
me comments back before then, it would be greatly appreciated.

Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
Phone: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan
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4(b) Conclusion (2) in section 1.4.2 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 4(a) above. Please comment on whether the conclusions and findings in section 1.4.2 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported.





General Comments: 





SAB Panel members are in general agreement that there is strong scientific support that riparian and floodplain wetlands are highly connected to receiving waters through multiple pathways, including hydrological and biological connectivity. However, the key findings and conclusions to this chapter need to be directly related to the information presented in Section 5.3 on Riparian and Floodplain Wetlands, and should parallel one another. Any conclusions presented in Section 1.4.2 should align with conclusions presented in Sections 5.5 and 6.1. Currently, many of the conclusions are drawn from literature related to non-floodplain riparian zones, which weakens the potential opportunity to present direct evidence of connectivity (or lack thereof) between waters and wetlands in riparian/floodplain settings with receiving systems. SAB Panel members viewed this discrepancy as highly problematic. 	Comment by Mazeika: I have notes relative to the Panel discussion that the chemical connectivity not as well established.  Any thoughts on that relative to our suggestions here?





We offer the following additional recommendations (not in order of importance): 





1. Inconsistent terminology: 


We suggest that the language referring to riparian and floodplain wetlands remain consistent both within the key finding and conclusion sections as well as throughout Section 5.3 (e.g., riparian areas, riparian and floodplain areas, riparian/floodplain waters, etc.). Panel members found the use of riparian and floodplain areas to be particularly problematic, as these terms extend beyond water bodies. (Note that the Glossary definitions distinguish between Riparian Areas and Riparian Wetlands as well as among Floodplain, Floodwater, and Floodplain Wetland. Also note that Upland is defined as: “(1) Higher elevation lands surrounding streams and their floodplains. (2) Within the wetland literature, specifically refers to any area that is not a water body and does not met the Cowardin et al. (1979) three-attribute wetland definition.”) We recommend that bidirectional wetlands be called “waters and wetlands in riparian/floodplain settings”. The terminology used in the key findings and conclusions must align with the Glossary definitions.





2. Temporal component: 


We suggest that the key findings and conclusions recognize the temporal dimension of waters and wetlands in riparian/floodplain settings relative to downstream connectivity; water residence times and the transient nature of floodplains should be key points. This conclusion should reflect the main message of the new temporal section proposed for Section 5.3. This temporal perspective, combined with an emphasis on developing (and illustrating) a strength of connectivity, could be done using the well developed science of flood forecasting (probability) as a function of vertical and lateral connectivity.





3. Further quantification:


The key conclusions could be more empirical or more specifically described. Where there is demonstrated connectivity, it should be quantified (e.g., of X studies, X% support conclusion of connectivity).





4. Biological linkages including food webs: 


We recommend further highlighting the role of biological connectivity between waters and wetlands in riparian/floodplain settings and receiving systems in the key findings and conclusions. In particular, we encourage highlighting that waters and wetlands in riparian/floodplain settings and receiving systems are intimately linked through biological connections (including integrated wetland-river food webs) across a range of spatial and temporal scales.  Explicitly make linkages to downstream waters. For example: “Riparian wetlands can provide critical nursery habitat for fish, which then disperse into downstream waters, becoming part of river food webs and serving as a biological vector of nutrients, etc.” Lastly, there also may be an opportunity to mention the importance of waters and wetlands in riparian/floodplain settings for species that are economically important, but this would have to be first developed in the body of the report. 





5. Export vs. exchange:


We recommend using an “exchange” vs. “export” framework, i.e., reciprocal exchanges between waters and wetlands in riparian/floodplain settings and receiving waters. In this way, it is clear that bidirectional biological, chemical, and hydrological transfers characterize the connections between the two systems. 





6. Case studies:  


Many panel members found the case studies to be useful. Building on recommendations from 4a, we suggest more explicitly linking the findings from these studies to the overall conclusions. 





7. Human impacts: 


In some cases, it may be that through wetland alteration that connectivity is most clearly demonstrated. Thus, the conclusions could be improved by explicitly mentioning how human activities (impairment as well as restoration) alter connectivity of waters and wetlands in riparian/floodplain settings with receiving systems. 





8. Aggregrate/cumuluative effects:


We recommend that the importance of considering waters and wetlands in riparian/floodplain settings in the aggregate should be underscored in the key findings and conclusions. For example, these sections could briefly illustrate how floodplain storage in the aggregate yields a very positive ecological and service effect in flood attenuation.








Detailed Comments and Alternative Wording Suggestions:





For 1.4.2


Throughout. Use “waters and wetlands in riparian/floodplain settings”.


1-9 line 9. After “and maturation habitat for stream insects” add, “and thus form integral components of river food webs” of other language that undescores food web connectivity.


1-9 line 15, bullet a. Delete first sentence.  Strive for consistency in terminology; i.e., suggest using “waters and wetlands in riparian/floodplain settings”.





1-9 line 21, bullet a. Delete “some”.


1-9 line 25, bullet b. Is “densely” needed? Suggest “variably”.


1-9 line 35, bullet c.  Specify waters and wetlands in riparian/floodplain settings in lead sentence.


1-9 line 35, bullet c. Suggest “storing and subsequently releasing” rather than “desynchronizing”.


1-10 line 3, bullet d.  Lead with “Waters and wetlands in riparian/floodplain settings”.


1-10 lines 5-6, bullet d. This example looks like an agricultural BMP and may not be appropriate.  Suggest revisiting p 5-7 lines 24-35 for a more relevant example.


1-10 line 7, bullet e.  Lead sentence emphasizes ecosystem function but body of paragraph describes biological connectivity. This might require a different lead sentence or an additional bullet on functional components/processes.


1-10 line 23, bullet e. Suggest including the importance of waters and wetlands in riparian/floodplain settings to birds, and how birds can spatially integrate the watershed landscape. 


Conclusions elsewhere:


Throughout. Use “waters and wetlands in riparian/floodplain settings”.


5-37 top para, lines 6-17.  This is a strong paragraph and may be preferable to the opening para of 1.4.2.  At least try to get some of these points into the opening of 1.4.2.


Table 5.3. Bullets use “riparian areas” and it would be preferable to call out “waters and wetlands in riparian/floodplain settings”. The second bullet appears to be bit overgeneralized, as there can be high variability in lateral flow and exchange along the drainage network (e.g., beads on a string). Also, if the text in this chapter on riparian areas is moved to the streams chapter and replaced with other material, further changes may be needed.


6-1 lines 23-34.  This additional conclusion section is fine, but again check for consistency of terms.  Also, sediments are identified as both a source and sink in the same paragraph.  Most commonly they are a sink. It might be preferable to refer to sediment exchange influencing channel dynamics.


6-1 line 30.  Suggest connecting nursery habitat to healthy downstream populations. Also suggest reinforcing that waters and wetlands in riparian/floodplain settings are tightly coupled through food-web linkages. Role and importance of birds should also be mentioned.  









From: Armitage, Thomas

To: Goodman, lris

Subject: FW: Charge Question #4b write-up draft

Date: Thursday, January 23, 2014 10:13:00 AM

Attachments: EPA SAB Recommendations Section 4b_01.18.2013_smps_JDA.docx

From: J Allan [mailto:dallan@umich.edu]

Sent: Thursday, January 23, 2014 7:31 AM

To: Mazeika Sullivan

Cc: leebenda@earthsystems.net; Armitage, Thomas; Amanda D. Rodewald
Subject: Re: Charge Question #4b write-up draft

Hi Mazeika and Lee

Mazeika, thanks for your leadership on this task. I think you've done a fine job. For the most
part I've made comments in the margins rather than track change edits, and leave it to you
(and any thoughts Lee adds) to determine what edits are warranted. | did insert one bulleted
item on chemical linkages. | think that inclusion can justify keeping "chemical” on the list,
and | think key finding d as presently written is both too brief and relies on an inappropriate
example (I think they use sediment trapping of an ag BMP to support wetland sediment
retention).

Looking over my notes, | have one more thought. | believe we wanted language that
specifically called out forested wetlands to be sure they are not overlooked. Perhaps that will
come out in the section covered by Dr. Fennessey.

Best, Dave

J. David Allan

Professor, School of Natural Resources & Environment
University of Michigan

Ann Arbor, M1 48109-1041

dallan@umich.edu

ph. 734.764.6553 fax 734.763.8965

http://snre.umich.edu/profile/dallan

On Sat, Jan 18, 2014 at 2:04 PM, Mazeika Sullivan <sullivan.191@osu.edu> wrote:
Hi Lee and Dave -

I hope you are both well and off to a great start in 2014!

As you know, write-ups for our assigned charge questions are due January 31st. As a first
step, | thought we could work within our 4b sub-subgroup to craft a draft version that we can
then link with the write-up of the broader 4 subgroup. To that end, | have worked on a draft
document for Charge Question #4b, largely based on the version | presented at the Panel
meeting in Dec, but with updates from the subsequent Panel discussion, comments by Dr.
Rains and his subgroup recently distributed in response to Charge Question #2, as well as
additional detailed comments including those that you both provided at the meeting.
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4(b) Conclusion (2) in section 1.4.2 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 4(a) above. Please comment on whether the conclusions and findings in section 1.4.2 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported.





General Comments: 





SAB Panel members are in general agreement that there is strong scientific support that riparian and floodplain wetlands are highly connected to receiving waters through multiple pathways, including hydrological and biological connectivity. However, the key findings and conclusions to this chapter need to be directly related to the information presented in Section 5.3 on Riparian and Floodplain Wetlands, and should parallel one another. Any conclusions presented in Section 1.4.2 should align with conclusions presented in Sections 5.5 and 6.1. Currently, many of the conclusions are drawn from literature related to non-floodplain riparian zones, which weakens the potential opportunity to present direct evidence of connectivity (or lack thereof) between waters and wetlands in riparian/floodplain settings with receiving systems. SAB Panel members viewed this discrepancy as highly problematic. 	Comment by Mazeika: I have notes relative to the Panel discussion that the chemical connectivity not as well established.  Any thoughts on that relative to our suggestions here?
DAVE suggests we insert ‘chemical’ in keeping with the overall framework, and suggest that additional literature be reviewed to support this inclusion. Changes to nitrate and DOC, as well as sediment storage, should be easily documented. There is ample literature on the water purification function of wetlands, and this is the rationale for constructed wetlands	Comment by David: Suggest “riparian zones that are adjacent to water bodies rather than floodplains that are periodically inundated”.  However, I understand what is meant – do others feel the more detailed wording is needed?





We offer the following additional recommendations (not in order of importance): 





1. Inconsistent terminology: 


We suggest that the language referring to riparian and floodplain wetlands remain consistent both within the key finding and conclusion sections as well as throughout Section 5.3 (e.g., riparian areas, riparian and floodplain areas, riparian/floodplain waters, etc.). Panel members found the use of riparian and floodplain areas to be particularly problematic, as these terms extend beyond water bodies. (Note that the Glossary definitions distinguish between Riparian Areas and Riparian Wetlands as well as among Floodplain, Floodwater, and Floodplain Wetland. Also note that Upland is defined as: “(1) Higher elevation lands surrounding streams and their floodplains. (2) Within the wetland literature, specifically refers to any area that is not a water body and does not met the Cowardin et al. (1979) three-attribute wetland definition.”) We recommend that bidirectional wetlands be called “waters and wetlands in riparian/floodplain settings”. The terminology used in the key findings and conclusions must align with the Glossary definitions.





2. Temporal component: 


We suggest that the key findings and conclusions recognize the temporal dimension of waters and wetlands in riparian/floodplain settings relative to downstream connectivity; water residence times and the transient nature of floodplains should be key points. This conclusion should reflect the main message of the new temporal section proposed for Section 5.3. This temporal perspective, combined with an emphasis on developing (and illustrating) a strength of connectivity, could be done using the well developed science of flood forecasting (probability) as a function of vertical and lateral connectivity.	Comment by David: Suggest insert “consistent with the four-dimensional framework of the conceptual framework set forth in chapter 2	Comment by David: We could also recommend that section 5.3 explicitly define recurrence interval and refer to the large body of hydrologic literature on estimation approaches. This could mention overbank flows (2 years out of 3), 10-yr and 100-yr events to establish the variable timescale for connectivity. This might be incorporated into the suggestion on flood fore-casting just below.
Going beyond what I would argue for here, but as context for my remark:  In my reading of the chapter 2 sub-committee, there is language that implies to me that everything is connected given a long enough timeframe.  I will suggest to that group that we should put reasonable bounds on time (say, 100-yr events) for the timeframe to be taken seriously, and I think the magnitude-frequency relationship needs more attention.   





3. Further quantification:


The key conclusions could be more empirical or more specifically described. Where there is demonstrated connectivity, it should be quantified (e.g., of X studies, X% support conclusion of connectivity).














Chemical linkages


[bookmark: _GoBack]We recommend that the role of riparian and floodplain wetlands in storing and transforming chemical constituents be expanded under key finding d. This may require additional literature review (in section 5.3) in order to refer to literature on riparian and floodplain wetlands rather than rely on riparian and upland examples. Changes to nitrate and DOC, as well as sediment storage, should be easily documented. There is ample literature on the water purification function of wetlands, and this is the rationale for constructed wetlands.





4. Biological linkages including food webs: 


We recommend further highlighting the role of biological connectivity between waters and wetlands in riparian/floodplain settings and receiving systems in the key findings and conclusions. In particular, we encourage highlighting that waters and wetlands in riparian/floodplain settings and receiving systems are intimately linked through biological connections (including integrated wetland-river food webs) across a range of spatial and temporal scales.  Explicitly make linkages to downstream waters. For example: “Riparian wetlands can provide critical nursery habitat for fish, which then disperse into downstream waters, becoming part of river food webs and serving as a biological vector of nutrients, etc.” Lastly, there also may be an opportunity to mention the importance of waters and wetlands in riparian/floodplain settings for species that are economically important, but this would have to be first developed in the body of the report. 	Comment by David: Might we add, “or are federal or state-listed as threatened”





5. Export vs. exchange:


We recommend using an “exchange” vs. “export” framework, i.e., reciprocal exchanges between waters and wetlands in riparian/floodplain settings and receiving waters. In this way, it is clear that bidirectional biological, chemical, and hydrological transfers characterize the connections between the two systems. 





6. Case studies:  


Many panel members found the case studies to be useful. Building on recommendations from 4a, we suggest more explicitly linking the findings from these studies to the overall conclusions. 





7. Human impacts: 


In some cases, it may be that through wetland alteration that connectivity is most clearly demonstrated. Thus, the conclusions could be improved by explicitly mentioning how human activities (impairment as well as restoration) alter connectivity of waters and wetlands in riparian/floodplain settings with receiving systems. 	Comment by David: Suggest re-wording: “ human alteration of connectivity most clearly demonstrates how riparian and wetland function is linked to adjacent waters.  Mention should be made of alterations that both increase connectivity, such as ditches, and decrease connectivity, such as levees.  





8. Aggregrate/cumuluative effects:


We recommend that the importance of considering waters and wetlands in riparian/floodplain settings in the aggregate should be underscored in the key findings and conclusions. For example, these sections could briefly illustrate how floodplain storage in the aggregate yields a very positive ecological and service effect in flood attenuation.








Detailed Comments and Alternative Wording Suggestions:





For 1.4.2


Throughout. Use “waters and wetlands in riparian/floodplain settings”.


1-9 line 9. After “and maturation habitat for stream insects” add, “and thus form integral components of river food webs” of other language that undescores food web connectivity.


1-9 line 15, bullet a. Delete first sentence.  Strive for consistency in terminology; i.e., suggest using “waters and wetlands in riparian/floodplain settings”.





1-9 line 21, bullet a. Delete “some”.


1-9 line 25, bullet b. Is “densely” needed? Suggest “variably”.


1-9 line 35, bullet c.  Specify waters and wetlands in riparian/floodplain settings in lead sentence.


1-9 line 35, bullet c. Suggest “storing and subsequently releasing” rather than “desynchronizing”.


1-10 line 3, bullet d.  Lead with “Waters and wetlands in riparian/floodplain settings”.


1-10 lines 5-6, bullet d. This example looks like an agricultural BMP and may not be appropriate.  Suggest revisiting p 5-7 lines 24-35 for a more relevant example.


1-10 line 7, bullet e.  Lead sentence emphasizes ecosystem function but body of paragraph describes biological connectivity. This might require a different lead sentence or an additional bullet on functional components/processes.


1-10 line 23, bullet e. Suggest including the importance of waters and wetlands in riparian/floodplain settings to birds, and how birds can spatially integrate the watershed landscape. 


Conclusions elsewhere:


Throughout. Use “waters and wetlands in riparian/floodplain settings”.


5-37 top para, lines 6-17.  This is a strong paragraph and may be preferable to the opening para of 1.4.2.  At least try to get some of these points into the opening of 1.4.2.


Table 5.3. Bullets use “riparian areas” and it would be preferable to call out “waters and wetlands in riparian/floodplain settings”. The second bullet appears to be bit overgeneralized, as there can be high variability in lateral flow and exchange along the drainage network (e.g., beads on a string). Also, if the text in this chapter on riparian areas is moved to the streams chapter and replaced with other material, further changes may be needed.


6-1 lines 23-34.  This additional conclusion section is fine, but again check for consistency of terms.  Also, sediments are identified as both a source and sink in the same paragraph.  Most commonly they are a sink. It might be preferable to refer to sediment exchange influencing channel dynamics.


6-1 line 30.  Suggest connecting nursery habitat to healthy downstream populations. Also suggest reinforcing that waters and wetlands in riparian/floodplain settings are tightly coupled through food-web linkages. Role and importance of birds should also be mentioned.  




If you could get back to me with edits, comments, and additions to this document, that would
be great. In particular, we may want to flesh out some of the points more fully. If you could
use track changes, that would be very helpful and would assist me in merging your sets of
comments. I'm meeting with Dr. Fennessy (lead writer for 4a) next Friday (01/24) to work on
merging 4a and 4b write-ups into a unified document, so if there's any chance you could get
me comments back before then, it would be greatly appreciated.

Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email; sullivan.191@osu.edu
Phone: 614-292-7314
Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan
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From: Armitage, Thomas

To: Goodman, lris

Subject: FW: Harvey attachment included Re: Fwd: Revised section 3A of Connectivity report
Date: Thursday, January 23, 2014 10:16:00 AM

Attachments: SAB Panel Response to Charge Question Revised 21 Jan2014 ERM w JWH additions.docx

From: Harvey, Judson [mailto:jwharvey@usgs.gov]

Sent: Wednesday, January 22, 2014 1:50 PM

To: Emma Rosi-Marshall; Charles Hawkins; Fausch,Kurt

Cc: Armitage, Thomas; Amanda D. Rodewald

Subject: Harvey attachment included Re: Fwd: Revised section 3A of Connectivity report

| forgot the attachment in my previous email - sorry. It is attached to this email.
- Jud

---------- Forwarded message ----------

From: Harvey, Judson <jwharvey@usgs.gov>

Date: Wed, Jan 22, 2014 at 1:46 PM

Subject: Re: Revised section 3A of Connectivity report

To: Charles Hawkins <chuck.hawkins@usu.edu>

Cc: Emma Rosi-Marshall <rosimarshalle@caryinstitute.org>, "Fausch,Kurt"
<Kurt.Fausch@colostate.edu>, "Amanda D. Rodewald" <arodewald@cornell.edu>,
"Armitage, Thomas" <Armitage.Thomas@epa.gov>

Hi Emma, Chuck, and Kurt.

Thanks for your patience. | read the current draft with the most recent edits and liked it. What
struck me was that many of our comments asked that the authors pay more attention to certain
topical areas. It seemed that what was needed was for us to suggest some published studies
that the authors might consider. 1 added approximately 30 references and divided these as
appropriate among the sub-sections. Perhaps if you have time to review this you will see the
need for some additional references. If not then I think our comments are good to go.

Cheers,

Jud

On Mon, Jan 20, 2014 at 11:24 PM, Charles Hawkins <chuck.hawkins@usu.edu> wrote:
Emma and others:

See my edits / comments. Some of our points are somewhat redundant and | | think we
can merge in places to tighten our recommendations.

Chuck

Charles P Hawkins
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Question 3(a) 





The panel recommends that the report be expanded to include further discussion of the following:





· Hydrologic exchange flows between main channels and off channel areas  


· Naturally occurring chemical constituents other than nutrients (N, P) and contaminants


· Multiple factors that influence stream temperature 


· Biological connectivity 


· Temporal dynamics of connections 


· Human-modified headwater streams 


· Headwater streams in aggregate/cumulative 


· Nutrient and contaminant transformations  


· Streamside vegetation (i.e., riparian zones or areas) 


· Food web dynamics


· Strength/degree of connectivity





The SAB panel members were universally impressed with Chapter 4 and its excellent review of the literature that describes the connectivity of headwater streams to downstream waters. The panel agreed that the report documents the current scientific understanding that there are numerous ways that headwater streams are connected to downstream ecosystems and that these connections are essential in promoting the physical, chemical, and biological integrity of downstream ecosystems. The connections between headwaters and downstream ecosystems are well established as a foundational concept in stream ecology.  





The Panel agreed that the review was based on pertinent literature and the text was strongly grounded in current scientific understanding.  The following recommendations represent ways to improve the document. We have numbered these comments for ease of discussion, but they are not numbered in order of importance. In addition to these general comments, detailed comments and referral to relevant literature are included in the preliminary comments from the panel. 





      1. Improve the review of hydrologic exchange flows between main channels and off channel areas.  Include discussion of exchanges between main channels and relatively slow moving subsurface waters and surface waters located at channel margins, in pools, and in recirculating eddies.  Include a more complete discussion of the processes involved and give more attention to spatial and temporal variability. 


a. Include a broader discussion of associated biogeochemical transformations that change the form and mobility of dissolved chemicals with effects on downstream water quality.  Expand the discussion beyond just nitrate removal by including phosphorus as well as examples of fate and transport of contaminants such as toxic metals and organic contaminants (see 2 below).  


b. Extend the discussion to communicate how surface-subsurface water interactions affect stream temperature, and habitat for fish and other organisms, including when surface water contracts but subsurface flow is present (see 3 below).  


For a broader discussion of hyporheic processes see for example:


Buffington, J. M., and D. Tonina (2009), Hyporheic exchange in mountain rivers II: Effects of channel morphology on mechanics, scales, and rates of exchange, Geography Compass, 3, doi:10.1111/j.1749-8198.2009.00225.x.


Karwan, D. L. and J. E. Saiers (2012). Hyporheic exchange and streambed filtration of suspended particles. Water Resour. Res., 48, W01519, doi: 10.1029/2011WR011173.


Poole, G. C., J. A. Stanford, S. W. Running, and C. A. Frissell (2006), Multiscale geomorphic drivers of groundwater flow paths: subsurface hydrologic dynamics and hyporheic habitat diversity, J. N. Am. Benthol. Soc., 25 (2), 288–303.


Sawyer, A.H., Cardenas, M.B., Buttles, J. (2011) Hyporheic exchange due to channel-spanning logs. Water Res. Resour., 47, W08502. 


Stonedahl, S.H., Harvey, J.W., Wörman, A., Salehin, M., and Packman, A.I. (2010), A multiscale model for integrating hyporheic exchange from ripples to meanders, Water Resour. Res., 46, W12539, doi:10.1029/2009WR008865.


2. Discussion of naturally occurring chemical constituents other than nutrients (N, P) and contaminants and consideration of nutrient and contaminant transformation could be expanded. 


a. The report needs a more thorough characterization of upslope (surface and subsurface) effects of geology, soils, and hydrology on overall water chemistry (e.g., conductivity, alkalinity, pH, major cations, etc) and the consequences of altering these upslope processes on downstream water chemistry and associated ecological responses. 


b. The role of nutrient spiraling as a demonstration of connections between headwaters and downstream ecosystems was covered in the report, but more attention to the important transformations that affect mobility, toxicity, and time lags of storage or degree of removal that occurs and how it affects downstream loading of nutrients and contaminants would strengthen the report. In addition, some additional attention to sediment bound contaminants and their downstream movement and effects on downstream waters should be discussed further. 





See for example:


Baker, M. A., H. M. Valett, and C. N. Dahm (2000), Organic carbon supply and metabolism in a near-stream groundwater ecosystem, Ecology, 81, 3133-3148.





Bourg, A. C. M., and C. Bertin (1993), Biogeochemical processes during the infiltration of river water into an alluvial aquifer, Env. Sci. Technol., 27(4), 661-666.





Conant Jr., B., J. A. Cherry, and R. W. Gillham (2004), A PCE groundwater plume discharging to a river: influence of the streambed and near-river zone on contaminant distributions. J. Contam. Hydrol. 73(1-4), 249-279, doi:10.1016/j.jconhyd.2004.04.001.





Doyle, M. W., E. H. Stanley, and J. M. Harbor (2003), Hydrogeomorphic controls on phosphorus retention in streams, Water Resources Research, 39(6), 1147.





Ensign, S. H., M. F. Piehler, M. W. Doyle (2008), Riparian zone denitrification affects nitrogen flux through a tidal freshwater river. Biogeochemistry, 91, 133-150.





Fuller, C.C., and Harvey, J.W. (2000), Reactive uptake of trace metals in the hyporheic zone of a mining-contaminated stream, Pinal Creek, Arizona. Environmental Science and Technology, 34, 6 1150-1155.





Harvey, J.W., and C.C. Fuller (1998), Effect of enhanced manganese oxidation in the hyporheic zone on basin-scale geochemical mass balance, Water Resources Research, 34(4):623-636.





Harvey, J. W., J. K. Böhlke, M. A. Voytek, D. Scott, and C. R. Tobias (2013), Hyporheic zone denitrification: Controls on effective reaction depth and contribution to whole-stream mass balance, Water Resour. Res., 49, 6298-6316, doi:10.1002/wrcr.20492.





Hedin, L.O., von Fischer, J.C., Ostrom, N.E. Kennedy, B.P. Brown, M.G., Robertson, G.P.  (1998) Thermodynamic constraints on nitrogen transformations and other biogeochemical  processes at soil-stream interfaces. Ecology, 79(2), 684-703.





Kim, B. K. A., A. P. Jackman, and F. J. Triska (1992), Modeling biotic uptake by periphyton and transient hyporrheic storage of nitrate in a natural stream, Water Resour. Res., 28 (10), 2743–11 2752, 36. 





Kim, H., Hemond, H.F., Krumholz, L.R., and Cohen, B.A. (1995), In-situ biodegradation of toluene in a contaminated stream. Part 1. Field studies, Environmental Science and Technology, 14 29(1), 108-116, doi:10.1021/es00001a014.





Kimball, B. A., R. E. Broshears, K. E. Bencala, and D. M. McKnight (1994). Coupling of hydrologic transport and chemical-reactions in a stream affected by acid-mine drainage.  Environmental Science & Technology 28(12): 2065-2073.





Lautz, L., and R. Fanelli (2008), Seasonal biogeochemical hotspots in the streambed around restoration structures, Biogeochemistry, 91 (1), 85–104.





Malcolm, A., Soulsby, C., Youngson, A.F., Hannah, D.M. (2005), Catchment-scale controls on groundwater-surface water interactions in the hyporheic zone: Implications for salmon embryo survival. River Res. Applic., 21, 977–989.





O’Connor, B.L., and Harvey, J.W. (2008), Scaling hyporheic exchange and its influence on biogeochemical reactions in aquatic ecosystems. Water Resources Research, 44, W12423, doi:10.1029/2008WR007160.








3. A more thorough treatment of factors that influence stream temperature is needed. There is inadequate treatment of the role of upslope factors affecting the relative contributions of surface and shallow and deeper subsurface waters to channel flow.  Also, a more explicit treatment of the effects of hyporheic flow and storage and the resulting lag and attenuation effects that buffer temperature extremes is needed.  The latter discussion of subsurface effects should include a comparison to direct groundwater discharge in terms of its effects on stream temperature dynamics.  In addition, the treatment of the direct and indirect effects of upstream/upslope riparian shading, channel morphology, and channel network topology on stream temperature is currently inadequate.  Finally, we suggest an expanded discussion of how environmental alterations in channels and upslope areas influence temperature dynamics. The panel recommends that the report directly address the influence of temperature on connectivity. 





See for example:


Arrigoni, A. S., G. C. Poole, L. A. K. Mertes, S. J. O'Daniel, W. W. Woessner, and S. A.  Thomas (2008), Buffered, lagged, or cooled? Disentangling hyporheic influences on temperature cycles in stream channels, Water Resour. Res., 44, W09418, doi:10.1029/2007WR006480.





Hester, E.T., Doyle, M.W., Poole, G.C. (2009) The influence of in-stream structures on summer water temperatures via induced hyporheic exchange. Limnology and Oceanography, 54(1), 355-4 367.





Sawyer, A. H., M. Bayani Cardenas, and J. Buttles (2012), Hyporheic temperature dynamics and heat exchange near channel-spanning logs, Water Resour. Res., 48, W01529, doi:10.1029/2011WR011200.








4. The temporal dynamics of connections were addressed in the report, but could be expanded. The panel agreed that a separate section that better addresses temporal dynamics (magnitude, frequency, duration, timing) would be a welcome addition to this Chapter. For example, the panel agreed that connections that occur only during a short time of year are not necessarily unimportant. The report describes how even though headwater streams are periodically dry, over an annual cycle they can contribute a large fraction of the water in downstream ecosystems; however, the ecological consequences of these connections could be expanded.  In the current draft, there is not a short, comprehensive, paragraph that explicitly examines the temporal dynamics of connectivity for headwater streams (connecting perennial, intermittent, and ephemeral channels with variable source areas) and its effects on material and sediment transport and effects on downstream water quality. In addition, connectivity can be highly episodic, but this does not reduce is importance to downstream ecosystems inherently. 





There is also a need for more discussion and literature review on the importance of short duration floods and longer duration droughts and their effects on downstream ecosystems.  The panel recommended that the report adopt a more encompassing recognition of the important role of variable hydraulic residence times in river networks and their effects on storage and transformation of organic matter and nutrients in downstream waters. In addition, the role of humans in altering the temporal dimensions of connectivity (e.g. via water withdrawl or augmentation) should be considered in the report.  Overall, the panel suggested tightening the entire report to make it clear how intermittent and ephemeral streams are connected in space and time to downstream ecosystems. 





See for example:





Boano, F., R. Revelli, and L. Ridolfi (2013), Modeling hyporheic exchange with unsteady stream discharge and bedform dynamics, Water Resour. Res., 49, 4089–4099, doi:10.1002/wrcr.20322.





Constantz, J. (2008), Heat as a tracer to determine streambed water exchanges, Water Resour. Res., 44, W00D10, doi:10.1029/2008WR006996. 





Harvey, J. W., J. D. Drummond, R. L. Martin, L. E. McPhillips, A. I. Packman, D. J. Jerolmack, S. H. Stonedahl, A. Aubeneau, A. H. Sawyer, L. G. Larsen, and C. Tobias, 2012, Hydrogeomorphology of the hyporheic zone: Stream solute and fine particle interactions with a dynamic streambed.  Journal of Geophysical Research – Biogeosciences, Volume 117, G00N11, doi:10.1029/2012JG002043.





O'Connor, B. L., J. W. Harvey, and L. E. McPhillips (2012), Thresholds of flow-induced bed disturbances and their effects on stream metabolism in an agricultural river, Water Resour. Res., 48, W08504, doi:10.1029/2011WR011488. 








5. Improve the review of biological connectivity to demonstrate that movements of biota in downstream waters to use critical habitats in upstream and lateral habitats have strong effects on biological integrity. A more thorough treatment of biological connectivity would strengthen this chapter of the report.  Key points include:


a. Organisms require habitats that are dispersed throughout watersheds (i.e., their populations cannot persist without them), and many species move among these habitats during their life cycles.


b. Some species maintain populations in downstream receiving waters, but move upstream or laterally to use habitats that are dry seasonally and in some cases are dry several years in a row.  Thus, these intermittent or ephemeral habitats often can be critical to the biological integrity of downstream waters.


c. These mobile species range across many different taxa, even within fish, and include many more than those focused in the report, which are mainly salmon and other anadromous fish.  Many fish living solely in freshwater, and many other taxa including amphibians, reptiles, birds, mammals, and important invertebrates, require these habitats and move to access them.


d. When these upstream, lateral, and disconnected habitats are degraded or destroyed, data from comparative studies and experiments show that these animal populations decline or are extirpated entirely, showing that connectivity to these habitats is a key to the biological integrity of downstream waters.


e. Thus, ignoring these connections can create new threatened and endangered species, especially for highly imperiled vertebrate groups like amphibians, but also highly imperiled groups of invertebrates like mussels whose larvae are transported throughout watersheds by their fish hosts.





6. Human-modified headwater stream literature should be covered more extensively in the report. A number of panel members raised the issue of the lack of literature on human-modified headwater streams. The inclusion of this literature would provide information about how altering these systems have consequences for the water quality and biota of downstream ecosystems. Many headwater stream ecosystems are altered by human activity and these modifications often disrupt connectivity, which show the importance of headwaters to downstream areas in various landscapes. For example, the following alterations should be included in the review: agricultural ditches and tile drains, urban lined channels and buried streams, riparian tree removal, cattle grazing, gravel mining, channel diversions, low dams, grade control structures, stream restoration, and effluent dominated streams. Some of these alterations may reduce connections to downstream waters, but some alterations increase the frequency and magnitude of connections. In addition, human altered or even human created streams may have significant ecological functions and as a consequences can have effects on downstream waters. In addition, a discussion of the role of stream restoration and its effects on downstream waters would strengthen the report. 





See for example: 





Lautz, L., and R. Fanelli (2008), Seasonal biogeochemical hotspots in the streambed around restoration structures, Biogeochemistry, 91 (1), 85–104.





O’Connor, B.L., Hondzo, M., and Harvey, J.W. (2010), Predictive modeling of transient storage and nutrient uptake. Journal of Hydraulic Engineering 136(12)2010. ISSN 0733-9429/2010/12-1018–1032.








7. Highlight the role of headwater streams in aggregate (i.e., cumulative) effects on downstream ecosystems in this chapter as well. The panel recommends adding a section that explicitly deals with this topic.  There is a large literature on cumulative watershed effects of land use based on both modeling and empirical studies. Furthermore, the watershed modeling section could be improved. For example, the work based on SPARROW modeling was covered in the report, but results from other modeling approaches were not. 





See for example:


Alexander, R. B., J. K. Böhlke, E. W. Boyer, M. B. David, J. W. Harvey, P. J. Mulholland, S. P. Seitzinger, C. R. Tobias, C. Tonitto, and W. M. Wollheim (2009), Dynamic modeling of  nitrogen losses in river networks unravels the coupled effects of hydrological and  biogeochemical processes, Biogeochemistry, 93, 91-116.





Böhlke, J. K., R. C. Antweiler, J. W. Harvey, A. E. Laursen, L. K. Smith, R. L. Smith, and M. A. 3 Voytek (2009), Multi-scale measurements and modeling of denitrification in streams with varying flow and nitrate concentration in the upper Mississippi River basin, USA,  Biogeochemistry, 93, 117-141, doi:10.1007/s10533-008-9282-8.





Helton, A. M., Poole, G. C., Meyer, J. L., Wollheim, W. M., Peterson, B. J., Mulholland P. J.,  Bernhardt, E. S., Stanford, J. A., Arango, C., Ashkenas, L. R., Cooper, L. W., Dodds, W. K.,  Gregory, S. V., Hall, R. O., Hamilton, S. K., Johnson, S. L., McDowell, W. H., Potter, J. D.,  Tank, J. L., Thomas, S. M., Valett, H. M., Webster, J. R., and Zeglin, L. (2011). Thinking outside the channel: modeling nitrogen cycling in networked river ecosystems. Front. Ecol.  Environ., 9 (4), 229-238, doi:10.1890/080211.








8. The effects of streamside vegetation (i.e., riparian zones or areas) on stream ecosystems should be expanded in this report. Many of these effects are not necessarily associated with riparian wetland function (e.g., effects of leaf letter inputs on downstream food resources, effects of woody debris on channel morphology, sediment and organic matter storage, hydrologic retention, stream temperature, etc.). These effects occur along the entire longitudinal profile, but are especially intense in headwater streams. 





9. The panel suggests that the addition of a section that treats thoroughly the food-web connections from riparian zones to streams that support aquatic organisms would strengthen the report.  Although the report focuses on strictly aquatic connections, organisms that define the biological integrity of downstream waters are embedded in food webs, and these food webs transcend aquatic-terrestrial boundaries.  Key points include:


a. Streams receive leaves, wood, and other plant litter from riparian vegetation, and these supply carbon and nutrients to biota ranging from microbes to invertebrates, which in turn feed larger invertebrates, fish, amphibians, reptiles, birds, and mammals.


b. Streams also receive terrestrial invertebrates, which are used directly as prey by fish and amphibians, either in the same reach, or after flowing downstream from headwaters into reaches that support these predators.


c. As a result, these linkages are critical to maintaining the biological integrity of the Nation’s waters, and data from comparative studies and experiments support the generalization that cutting off these connections can cause emigration or extirpation of these organisms. 


d. Finally, food webs integrate aquatic and terrestrial landscapes and therefore provide a useful lens through which to view connectivity in aquatic ecosystems.





10. The panel recommends that text be added to the report that clarifies the selection of the case studies presented.  In addition, a case study that focuses on human dominated systems might be a logical place to add information about the role of human dominated systems for downstream waters. For example, the Rio Grande case study on arid rivers  could be expanded as it provides excellent examples of human-modified systems.





11.  The panel suggested that there be additional attention to the strength/degree of connectivity.  This could be addressed in this chapter about headwater streams, but could also be addressed throughout the report.  The panel agreed that a focused discussion of the relative strength/degree of connectivity for intermittent, ephemeral, and variable source areas needs further discussion.  A way that this might be approached is through the discussion of the frequency, duration, and magnitude of surface and subsurface connections.  Importantly, it is known that subsurface connections often persist after surface connections disappear.  This subsurface flow may provide an important connection from an ephemeral stream to downstream waters.  In addition, as discussed above in point #4 even short duration surface water connections in source water areas and ephemeral streams may have substantial effects on the chemistry and biology of downstream waters. 





The panel recommends that the degree/strength of connections should be highlighted or discussed in each major subsection of this chapter of the report (e.g. temperature, chemical, biological, etc.).  








See for example: 





[bookmark: _GoBack]Larsen, L.G., J. Choi, M.K. Nungesser, and J.W. Harvey, 2012, Directional Connectivity in Hydrology and Ecology, Ecological Applications, doi: 10.1890/11-1948.1.
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Question 3(a) 





The panel recommends that the report be expanded to include further discussion of the following:





· Hydrologic exchange flows between main channels and off channel areas  


· Naturally occurring chemical constituents other than nutrients (N, P) and contaminants


· Multiple factors that influence stream temperature 


· Biological connectivity 


· Temporal dynamics of connections 


· Human-modified headwater streams 


· Headwater streams in aggregate/cumulative 


· Nutrient and contaminant transformations  


· Streamside vegetation (i.e., riparian zones or areas) 


· Food web dynamics


· Strength/degree of connectivity





The SAB panel members were universally impressed with Chapter 4 and its excellent review of the literature that describes the connectivity of headwater streams to downstream waters. The panel agreed that the report documents the current scientific understanding that there are numerous ways that headwater streams are connected to downstream ecosystems and that these connections are essential in promoting the physical, chemical, and biological integrity of downstream ecosystems. The connections between headwaters and downstream ecosystems are well established as a foundational concept in stream ecology.  





The Panel agreed that the review was based on pertinent literature and the text was strongly grounded in current scientific understanding.  The following recommendations represent ways to improve the document. We have numbered these comments for ease of discussion, but they are not numbered in order of importance. In addition to these general comments, detailed comments and referral to relevant literature are included in the preliminary comments from the panel. 





      1. Improve the review of hydrologic exchange flows between main channels and off channel areas.  Include discussion of exchanges between main channels and relatively slow moving subsurface waters and surface waters located at channel margins, in pools, and in recirculating eddies.  Include a more complete discussion of the processes involved and give more attention to spatial and temporal variability. 


a. Include a broader discussion of associated biogeochemical transformations that change the form and mobility of dissolved chemicals with effects on downstream water quality.  Expand the discussion beyond just nitrate removal by including phosphorus as well as examples of fate and transport of contaminants such as toxic metals and organic contaminants (see 2 below).  


b. [bookmark: _GoBack]Extend the discussion to communicate how surface-subsurface water interactions affect stream temperature, and habitat for fish and other organisms, including when surface water contracts but subsurface flow is present (see 3 below).  


2. Discussion of naturally occurring chemical constituents other than nutrients (N, P) and contaminants and consideration of nutrient and contaminant transformation could be expanded. 


a. The report needs a more thorough characterization of upslope (surface and subsurface) effects of geology, soils, and hydrology on overall water chemistry (e.g., conductivity, alkalinity, pH, major cations, etc) and the consequences of altering these upslope processes on downstream water chemistry and associated ecological responses. 


b. The role of nutrient spiraling as a demonstration of connections between headwaters and downstream ecosystems was covered in the report, but more attention to the important transformations that affect mobility, toxicity, and time lags of storage or degree of removal that occurs and how it affects downstream loading of nutrients and contaminants would strengthen the report. In addition, some additional attention to sediment bound contaminants and their downstream movement and effects on downstream waters should be discussed further. 





3. A more thorough treatment of factors that influence stream temperature is needed. There is inadequate treatment of the role of upslope factors affecting the relative contributions of surface and shallow and deeper subsurface waters to channel flow.  Also, a more explicit treatment of the effects of hyporheic flow and storage and the resulting lag and attenuation effects that buffer temperature extremes is needed.  The latter discussion of subsurface effects should include a comparison to direct groundwater discharge in terms of its effects on stream temperature dynamics.  In addition, the treatment of the direct and indirect effects of upstream/upslope riparian shading, channel morphology, and channel network topology on stream temperature is currently inadequate.  Finally, we suggest an expanded discussion of how environmental alterations in channels and upslope areas influence temperature dynamics. The panel recommends that the report directly address the influence of temperature on connectivity. 





4. The temporal dynamics of connections were addressed in the report, but could be expanded. The panel agreed that a separate section that better addresses temporal dynamics (magnitude, frequency, duration, timing) would be a welcome addition to this Chapter. For example, the panel agreed that connections that occur only during a short time of year are not necessarily unimportant. The report describes how even though headwater streams are periodically dry, over an annual cycle they can contribute a large fraction of the water in downstream ecosystems; however, the ecological consequences of these connections could be expanded.  In the current draft, there is not a short, comprehensive, paragraph that explicitly examines the temporal dynamics of connectivity for headwater streams (connecting perennial, intermittent, and ephemeral channels with variable source areas) and its effects on material and sediment transport and effects on downstream water quality. In addition, connectivity can be highly episodic, but this does not reduce is importance to downstream ecosystems inherently. 





There is also a need for more discussion and literature review on the importance of short duration floods and longer duration droughts and their effects on downstream ecosystems.  The panel recommended that the report adopt a more encompassing recognition of the important role of variable hydraulic residence times in river networks and their effects on storage and transformation of organic matter and nutrients in downstream waters. In addition, the role of humans in altering the temporal dimensions of connectivity (e.g. via water withdrawl or augmentation) should be considered in the report.  Overall, the panel suggested tightening the entire report to make it clear how intermittent and ephemeral streams are connected in space and time to downstream ecosystems. 





5. Improve the review of biological connectivity to demonstrate that movements of biota in downstream waters to use critical habitats in upstream and lateral habitats have strong effects on biological integrity. A more thorough treatment of biological connectivity would strengthen this chapter of the report.  Key points include:


a. Organisms require habitats that are dispersed throughout watersheds (i.e., their populations cannot persist without them), and many species move among these habitats during their life cycles.


b. Some species maintain populations in downstream receiving waters, but move upstream or laterally to use habitats that are dry seasonally and in some cases are dry several years in a row.  Thus, these intermittent or ephemeral habitats often can be critical to the biological integrity of downstream waters.


c. These mobile species range across many different taxa, even within fish, and include many more than those focused in the report, which are mainly salmon and other anadromous fish.  Many fish living solely in freshwater, and many other taxa including amphibians, reptiles, birds, mammals, and important invertebrates, require these habitats and move to access them.


d. When these upstream, lateral, and disconnected habitats are degraded or destroyed, data from comparative studies and experiments show that these animal populations decline or are extirpated entirely, showing that connectivity to these habitats is a key to the biological integrity of downstream waters.


e. Thus, ignoring these connections can create new threatened and endangered species, especially for highly imperiled vertebrate groups like amphibians, but also highly imperiled groups of invertebrates like mussels whose larvae are transported throughout watersheds by their fish hosts.





6. Human-modified headwater stream literature should be covered more extensively in the report. A number of panel members raised the issue of the lack of literature on human-modified headwater streams. The inclusion of this literature would provide information about how altering these systems have consequences for the water quality and biota of downstream ecosystems. Many headwater stream ecosystems are altered by human activity and these modifications often disrupt connectivity, which show the importance of headwaters to downstream areas in various landscapes. For example, the following alterations should be included in the review: agricultural ditches and tile drains, urban lined channels and buried streams, riparian tree removal, cattle grazing, gravel mining, channel diversions, low dams, grade control structures, stream restoration, and effluent dominated streams. Some of these alterations may reduce connections to downstream waters, but some alterations increase the frequency and magnitude of connections. In addition, human altered or even human created streams may have significant ecological functions and as a consequences can have effects on downstream waters. In addition, a discussion of the role of stream restoration and its effects on downstream waters would strengthen the report. 





7. Highlight the role of headwater streams in aggregate (i.e., cumulative) effects on downstream ecosystems in this chapter as well. The panel recommends adding a section that explicitly deals with this topic.  There is a large literature on cumulative watershed effects of land use based on both modeling and empirical studies. Furthermore, the watershed modeling section could be improved. For example, the work based on SPARROW modeling was covered in the report, but results from other modeling approaches were not. 








8. The effects of streamside vegetation (i.e., riparian zones or areas) on stream ecosystems should be expanded in this report. Many of these effects are not necessarily associated with riparian wetland function (e.g., effects of leaf letter inputs on downstream food resources, effects of woody debris on channel morphology, sediment and organic matter storage, hydrologic retention, stream temperature, etc.). These effects occur along the entire longitudinal profile, but are especially intense in headwater streams. 





9. The panel suggests that the addition of a section that treats thoroughly the food-web connections from riparian zones to streams that support aquatic organisms would strengthen the report.  Although the report focuses on strictly aquatic connections, organisms that define the biological integrity of downstream waters are embedded in food webs, and these food webs transcend aquatic-terrestrial boundaries.  Key points include:


a. Streams receive leaves, wood, and other plant litter from riparian vegetation, and these supply carbon and nutrients to biota ranging from microbes to invertebrates, which in turn feed larger invertebrates, fish, amphibians, reptiles, birds, and mammals.


b. Streams also receive terrestrial invertebrates, which are used directly as prey by fish and amphibians, either in the same reach, or after flowing downstream from headwaters into reaches that support these predators.


c. As a result, these linkages are critical to maintaining the biological integrity of the Nation’s waters, and data from comparative studies and experiments support the generalization that cutting off these connections can cause emigration or extirpation of these organisms. 


d. Finally, food webs integrate aquatic and terrestrial landscapes and therefore provide a useful lens through which to view connectivity in aquatic ecosystems.





10. The panel recommends that text be added to the report that clarifies the selection of the case studies presented.  In addition, a case study that focuses on human dominated systems might be a logical place to add information about the role of human dominated systems for downstream waters. For example, the Rio Grande case study on arid rivers  could be expanded as it provides excellent examples of human-modified systems.





11.  The panel suggested that there be additional attention to the strength/degree of connectivity.  This could be addressed in this chapter about headwater streams, but could also be addressed throughout the report.  The panel agreed that a focused discussion of the relative strength/degree of connectivity for intermittent, ephemeral, and variable source areas needs further discussion.  A way that this might be approached is through the discussion of the frequency, duration, and magnitude of surface and subsurface connections.  Importantly, it is known that subsurface connections often persist after surface connections disappear.  This subsurface flow may provide an important connection from an ephemeral stream to downstream waters.  In addition, as discussed above in point #4 even short duration surface water connections in source water areas and ephemeral streams may have substantial effects on the chemistry and biology of downstream waters. 





The panel recommends that the degree/strength of connections should be highlighted or discussed in each major subsection of this chapter of the report (e.g. temperature, chemical, biological, etc.).  
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Question 3(a) 





The panel recommends that the report be expanded to include further discussion of the following:





· Hydrologic exchange flows between main channels and off channel areas  


· Naturally occurring chemical constituents other than nutrients (N, P) and contaminants


· Multiple factors that influence stream temperature 


· Biological connectivity 


· Temporal dynamics of connections 


· Human-modified headwater streams 


· Headwater streams in aggregate/cumulative 


· Nutrient and contaminant transformations  


· Streamside vegetation (i.e., riparian zones or areas) 


· Food web dynamics


· Strength/degree of connectivity





The SAB panel members were universally impressed with Chapter 4 and its excellent review of the literature that describes the connectivity of headwater streams to downstream waters. The panel agreed that the report documents the current scientific understanding that there are numerous ways that headwater streams are connected to downstream ecosystems and that these connections are essential in promoting the physical, chemical, and biological integrity of downstream ecosystems. The connections between headwaters and downstream ecosystems are a well established as a foundational concept in stream ecology.  





The Panel felt agreed that the review was based on pertinent literature and the text was strongly grounded in current scientific understanding.  The general comments that the panel suggestsThe following recommendations represent ways to improve the document. We have numbered these comments for ease of discussion, but they are not numbered in order of importance. In addition to these general comments, detailed comments and referral to relevant literature are included in the preliminary comments from the panel. 





      1. Improve the review of hydrologic exchange flows between main channels and off channel areas.  Include discussion of exchanges between main channels and relatively slow moving subsurface waters and surface waters located at channel margins, in pools, and in recirculating eddies.  Include a more complete discussion of the processes involved and give more attention to spatial and temporal variability. 


a. Include a broader discussion of associated biogeochemical transformations that change the form and mobility of dissolved chemicals with effects on downstream water quality.  Expand the discussion beyond just nitrate removal by including phosphorus as well as examples of fate and transport of contaminants such as toxic metals and organic contaminants (may be integrated with item 2 below.  


b. Extend the discussion to communicate how surface-subsurface water interactions affect stream temperature, and habitat for fish and other organisms, including when surface water contracts but subsurface flow is present (may be integrated with item 3 below).  


2. Discussion of naturally occurring chemical constituents other than nutrients (N, P) and contaminants, could be expanded. The report needs a more thorough characterization of upslope (surface and subsurface) effects of geology, soils, and hydrology on overall water chemistry (e.g., conductivity, alkalinity, pH, major cations, etc) and the consequences of altering these upslope processes on downstream water chemistry and associated ecological responses.





3. A more thorough treatment of factors that influence stream temperature is needed. There is inadequate treatment of the role of upslope factors affecting the relative contributions of surface and shallow and deeper subsurface waters to channel flow.  Also, a more explicit treatment of the effects of hyporheic flow and storage and the resulting lag and attenuation effects that buffer temperature extremes is needed.  The latter discussion of subsurface effects should include a comparison to direct groundwater discharge in terms of its effects on stream temperature dynamics.  In addition, the treatment of the direct and indirect effects of upstream/upslope riparian shading, channel morphology, and channel network topology on stream temperature is currently inadequate.  Finally, we suggest an expanded discussion of how environmental alterations in channels and upslope areas influence temperature dynamics. The panel recommends that the report directly address the influence of temperature on connectivity. 





4. The temporal dynamics of connections were addressed in the report, but could be expanded. The panel agreed that a separate section that better addresses temporal dynamics (magnitude, frequency, duration, timing) would be a welcome addition to this Chapter. For example, the panel agreed that connections that occur only during a short time of year are not necessarily unimportant. The report describes how even though headwater streams are periodically dry, over an annual cycle they can contribute a large fraction of the water in downstream ecosystems; however, the ecological consequences of these connections could be expanded.  In the current draft, there is not a short, comprehensive, paragraph that explicitly examines the temporal dynamics of connectivity for headwater streams (connecting perennial, intermittent, and ephemeral channels with variable source areas) and its effects on material and sediment transport and effects on downstream water quality. In addition, connectivity can be highly episodic, but this does not reduce is importance to downstream ecosystems inherently. 





There is also a need for more discussion and literature review on the importance of short duration floods and longer duration droughts and their effects on downstream ecosystems.  The panel recommended that the report adopt a more encompassing recognition of the important role of variable hydraulic residence times in river networks and their effects on storage and transformation of organic matter and nutrients in downstream waters. In addition, the role of humans in altering the temporal dimensions of connectivity (e.g. via water withdrawl or augmentation) should be considered in the report.  Overall, the panel suggested that tightening the entire report to make it clear how intermittent and ephemeral streams are connected in space and time to downstream ecosystems. 





5. Improve the review of biological connectivity, to demonstrate that movements of biota in downstream waters to use critical habitats in upstream and lateral habitats have strong effects on biological integrity. A more thorough treatment of biological connectivity would strengthen this chapter of the report.  Key points include:


a. Organisms require habitats that are dispersed throughout watersheds (i.e., their populations cannot persist without them), and many species move among these habitats during their life cycles.


b. Some species maintain populations in downstream receiving waters, but move upstream or laterally to use habitats that are dry seasonally and in some cases are dry several years in a row.  Thus, these intermittent or ephemeral habitats often can be critical to the biological integrity of downstream waters.


c. These mobile species range across many different taxa, even within fish, and include many more than those focused in the report, which are mainly salmon and other anadromous fish.  Many fish living solely in freshwater, and many other taxa including amphibians, reptiles, birds, mammals, and important invertebrates, require these habitats and move to access them.


d. When these upstream, lateral, and disconnected habitats are degraded or destroyed, data from comparative studies and experiments show that these animal populations decline or are extirpated entirely, showing that connectivity to these habitats is a key to the biological integrity of downstream waters.


e. Thus, ignoring these connections can create new threatened and endangered species, especially for highly imperiled vertebrate groups like amphibians, but also highly imperiled groups of invertebrates like mussels whose larvae are transported throughout watersheds by their fish hosts.





6. Human-modified headwater stream literature should be covered more extensively in the report. A number of panel members raised the issue of the lack of literature on human-modified headwater streams. Theis inclusion of this literature would provide information about how altering these systems have consequences for the water quality and biota of downstream ecosystems. Many headwater stream ecosystems are altered by human activity and the literature on these ecosystems should be reviewed because these modifications often disrupt connectivity, which and so show its the importance of headwaters to downstream areasimportance in various landscapes. For example, the following alterations should be included in the review: agricultural ditches and tile drains, urban lined channels and buried streams, riparian tree removal, cattle grazing, gravel mining, channel diversions, low dams, grade control structures, and effluent dominated streams. Some of these alterations may reduce connections to downstream waters, but some alterations increase the frequency and magnitude of connections. It should be noted even when a system is highly altered it may have strong effects on downstream water.  In addition, human altered or even human created streams may have significant ecological functions and as a consequences can have effects on downstream waters. In addition, a discussion of the role of stream restoration and its effects on downstream waters would strengthen the report. 	Comment by Charles Hawkins: Recommend deleting this sentence. The paragraph is set up to point out that past and current alterations to headwaters are ‘experimental manipulations’ that clearly show downstream effects. Our logic would imply that the magnitude of downstream effects would be proportional to how highly altered the headwaters are. 	Comment by Charles Hawkins: In the same context of a ‘manipulation’ as described above?





7. Highlight the role of headwater streams in aggregate (i.e., cumulative) effects on downstream ecosystems in this chapter as well. The panel recommends adding a section that explicitly deals with this topic.  There is a large literature on cumulative watershed effects of land use based on both modeling and the empirical studiesdata often used in modeling (monitoring program datasets that usually form the basis for modeling.. Furthermore, the watershed modeling section could be improved. For example, the work based on SPARROW modeling was covered in the report, but results from other modeling approaches were not., but the monitoring datasets was not discussed nor was additional modeling of riverine processes and the role of headwaters in downstream ecosystems could be added to the report. We recommend that the authors review the following citations for a more comprehensive review of network scale modeling of headwater and riverine networks.	Comment by Charles Hawkins: What citations?





8. The role of nutrient and contaminant transformation could be expanded in the report.  The role of nutrient spiraling as a demonstration of connections between headwaters and downstream ecosystems was covered in the report, but more attention to the important transformations that affect mobility, toxicity, and time lags of storage or degree of removal that occurs and how it affects downstream loading of nutrients and contaminants would strengthen the report. In addition, some additional attention to sediment bound contaminants and their downstream movement and effects on downstream waters should be discussed further. 	Comment by Charles Hawkins: Can this be merged with 2?





9. The effects of streamside vegetation (i.e., riparian zones or areas) on stream ecosystems should be expanded in this report. Many of these effects are not necessarily associated with riparian wetland function (e.g., effects of leaf letter inputs on downstream food resources, effects of woody debris on channel morphology, sediment and organic matter storage, hydrologic retention, stream temperature, etc.). These effects occur along the entire longitudinal profile, but are especially intense in headwater streams. 





10. The panel suggests that the addition of a section that treats thoroughly the food-web connections from riparian zones to streams that support aquatic organisms would strengthen the report.  Although the report focuses on strictly aquatic connections, organisms that define the biological integrity of downstream waters are embedded in food webs, and these food webs transcend aquatic-terrestrial boundaries.  Key points include:


a. Streams receive leaves, wood, and other plant litter from riparian vegetation, and these supply carbon and nutrients to biota ranging from microbes to invertebrates, which in turn feed larger invertebrates, fish, amphibians, reptiles, birds, and mammals.


b. Streams also receive terrestrial invertebrates, which are used directly as prey by fish and amphibians, either in the same reach, or after flowing downstream from headwaters into reaches that support these predators.


c. As a result, these linkages are critical to maintaining the biological integrity of the nation’s Nation’s waters, and data from comparative studies and experiments support the generalization that cutting off these connections can cause emigration or extirpation of these organisms. 


d. Finally, food webs integrate the aquatic and terrestrial landscapes and therefore provide a useful lens through which to view connectivity in aquatic ecosystems.





11. The panel recommends that text be added to the report that clarifies the selection of the case studies presented.  In addition, a case study that focuses on human dominated systems might be a logical place to add information about the role of human dominated systems for downstream waters. For example, the Rio Grande case study on arid rivers  could be expanded in the case study on arid rivers and as it provides excellent examples of human-modified systems as a case study.





12. [bookmark: _GoBack] The panel suggested that there be additional attention to the strength/degree of connectivity.  This could be addressed in this chapter about headwater streams, but could also be addressed throughout the report.  The panel agreed that a focused discussion of the relative strength/degree of connectivity for intermittent, ephemeral, and variable source areas needs further discussion.  A way that this might be approached is through the discussion of the frequency, duration, and magnitude of surface and subsurface connections.  Importantly, it is known that subsurface connections often persist after surface connections disappear.  This subsurface flow may provide an important connection from an ephemeral stream to downstream waters.  In addition, as discussed above in point #4 even short duration surface water connections in source water areas and ephemeral streams may have substantial effects on the chemistry and biology of downstream waters. 





The panel recommends that the degree/strength of connections should be highlighted or discussed in each major subsection of this chapter of the report (e.g. temperature, chemical, biological, etc.).  


									Page 1




Emma J. Rosi-Marshall

Associate Scientist

Cary Institute of Ecosystem Studies
2801 Sharon Turnpike AB
Millbrook, NY 12545
845-677-7600 ext 232

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall
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From: Armitage, Thomas

To: Goodman. lris
Subject: FW: Revised section 3A of Connectivity report
Date: Thursday, January 23, 2014 10:16:00 AM

From: Harvey, Judson [mailto:jwharvey@usgs.gov]

Sent: Wednesday, January 22, 2014 1:46 PM

To: Charles Hawkins

Cc: Emma Rosi-Marshall; Fausch,Kurt; Amanda D. Rodewald; Armitage, Thomas
Subject: Re: Revised section 3A of Connectivity report

Hi Emma, Chuck, and Kurt.

Thanks for your patience. | read the current draft with the most recent edits and liked it. What
struck me was that many of our comments asked that the authors pay more attention to certain
topical areas. It seemed that what was needed was for us to suggest some published studies
that the authors might consider. | added approximately 30 references and divided these as
appropriate among the sub-sections. Perhaps if you have time to review this you will see the
need for some additional references. If not then I think our comments are good to go.

Cheers,

Jud

On Mon, Jan 20, 2014 at 11:24 PM, Charles Hawkins <chuck.hawkins@usu.edu> wrote:
Emma and others:

See my edits / comments. Some of our points are somewhat redundant and | | think we
can merge in places to tighten our recommendations.

Chuck

Charles P Hawkins

Professor of Aquatic Ecology

Interim Head, Department of Watershed Sciences

Director, Western Center for Monitoring and Assessment of Freshwater Ecosystems
Quinney College of Natural Resources

Utah State University, Logan, Utah 84322-5210

www.cnr.usu.edu/wmc

www.cnr.usu.edu/wats

435-797-2280 (Voice)

435-797-1871 (FAX)

From: Emma Rosi-Marshall [rosimarshalle@caryinstitute.org]
Sent: Wednesday, January 08, 2014 2:28 PM

To: Fausch,Kurt; Harvey, Judson; Charles Hawkins; Amanda D. Rodewald; Armitage,
Thomas
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Subject: Revised section 3A of Connectivity report

Dear Group Members,

I have incorporated the comments from other panelists into our response to Charge Question
3A. I would appreciate if you all can look at this and let me know if you have additional
suggestions for text to be included.

In light of our 31 Jan deadline, I also want to alert you all that I will be out of the country
conducting fieldwork from Jan 21-Feb 8th. 1 am in email contact during that time and can
work on this document, but the 9 hour time difference and field conditions might make a
conference call challenging. If we would like to speak as a group, may | request that we meet
before then? Please let me know what you think of the revisions that | have made so far. |
welcome any and all comments/edits.

Sincerely,
Emma

Emma J. Rosi-Marshall

Associate Scientist

Cary Institute of Ecosystem Studies
2801 Sharon Turnpike AB
Millbrook, NY 12545
845-677-7600 ext 232

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall

Jud Harvey

USGS

430 National Center
Reston, VA 20192
703-648-5876

https://profile.usgs.gov/jwharvey
http://water.usgs.gov/nrp/jharvey/site/index.html
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From: Armitage, Thomas

To: Goodman. lris

Subject: FW: Suggested working document
Date: Friday, January 17, 2014 8:51:00 AM
Attachments: Lentic systems_5A and 5B.docx

From: Mike Josselyn [mailto:josselyn@wra-ca.com]
Sent: Thursday, January 16, 2014 7:11 PM

To: ljohnson@d.umn.edu; emily.bernhardt@duke.edu
Cc: Armitage, Thomas

Subject: Suggested working document

Lucinda and Emily:

| am sending this for your consideration as a starting point. While there was a lot of good
information in the Google doc in terms of notes, as | was looking through it, | felt that it was very
hard to figure out how to organize all the comments and provide meaningful edits. Therefore, |
took the opportunity to organize the materials in a first draft that could allow each of the panel
members to begin to add their additions/comments. | tried to remain true to the commenters and
the document as it was written, but did make some edits to allow for better flow between
concepts.

It has a lot to go in terms of finalization and | am sure once | look at it again, | will have suggestions.
Because | do not mean to usurp your lead writing by any means, | recommend that you review and
circulate either this draft or something similar to this so that more productive input can be provided
by the other panel members.

MICHAEL JOSSELYN, PhD, PWS | Principal | 0:415.454.8868 x125 | josselyn@wra-ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437
South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800
Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855

The information contained in this email and any attachments are strictly confidential and are for the use of the intended recipient.
Any use, dissemination, distribution, or reproduction of any part of this email or any attachment is prohibited. If you are not the
intended recipient, please notify the sender by return email and delete all copies including attachments
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Lentic systems: Wetlands and Open Waters with Potential for Unidirectional Hydrologic Flows to Rivers and Lakes, Including “Geographically Isolated Wetlands”





5(a) Section 5.4 of the draft Report reviews the literature on the directional (downstream) connectivity and effects of wetlands and certain open waters, including “geographically isolated wetlands,” with potential for unidirectional hydrologic flows to rivers and lakes. Please comment on whether the Report includes the most relevant published peer reviewed literature with respect to these types of wetlands and open waters. Please also comment on whether the literature has been correctly summarized. Please identify any published peer reviewed studies that should be added to the Report, any cited literature that is not relevant to the review objectives of the Report, and any corrections that may be needed in the characterization of the literature.


Overall, the Panel finds that the report has captured the most relevant literature on wetlands under the Report’s definition of “unilateral wetland” including geographically isolated wetlands.  Major reviews that have been included in the peer review literature have been included in the bibliography.   The Panel believes that some additional literature from 2013 can be added with further research by the EPA and also recommends that additional citations on biological connections, especially those which analyze material flows generated by avian fauna be added[footnoteRef:1].  Connections between unilateral wetlands and downstream waters made by major assemblages of species such as amphibians, birds, reptiles, and invertebrates could then be further discussed.   Biological exchanges potentially influence the biological integrity of downstream waters through (1) bulk exchange of materials (e.g., energy, nutrients, contaminants), introduction of disease vectors or other living matter, or (2) contribution to biotic integrity of downstream waters through provision of habitat that is essential for completion of life cycle of downstream species. [1:  Panel members have provided additional references in their individual comments.   ] 



The Panel recommends that the Conceptual Framework as discussed earlier in this document be utilized as a means to discuss the types of hydrologic connections that occur within unidirectional wetlands.  It may be preferred to move away from adopting a new classification or terminology as used in the Draft Report as it implies a one way flow pattern when in fact, there may be many dimensions to connectivity, not only in relation to surface and subsurface water flows, but to chemical and biological connectivity as well.  It may be best to utilize a terminology that is already well ensconced in the scientific literature such as geographically isolated wetlands or the hydrogeomorphic classification system that focuses on depressional and slope landscape features.   Alternatively, several Panel members have suggested a terminology that categorizes the bidirectional wetlands as those within floodplains and unidirectional wetlands as those not within a floodplain, e.g. non-floodplain wetlands.


In terms of the analysis provided in the document on these wetlands, the Panel suggests that the report be reorganized around the types of connections between wetlands and downstream waters- including surface water, ground water and biological, with specific attention paid to the gradients of these pathways (see diagram).   The analysis should focus more on the degree of connectivity rather than the presence of a connection.   The Panel believes that such an analysis can be done and would be useful in determining the significance of such a connection.   We have suggested one conceptual way to describe this approach in Figure X.   Since connectivity is expressed along a gradient, it should be acknowledged that there are bodies of water that are weakly (minimally) hydrologically connected and it is important to define this end of the gradient.  Further, isolation should be expressed in terms of this conceptual approach.    The Draft Report should recognize that there are bodies of water that are not connected and it is important to define this end of the gradient - terminal salt lakes, playas.  Express isolation in terms of the framework.


[image: ]Figure X  Framework representing the potential consequences of changes to downstream waters with increases in the magnitude, duration, and frequency of surface and subsurface connections





Functional characteristics of interest are differentially affected by the type and characteristics of connections. This framework is envisioned as a potential management tool for mapping the functional characteristics (e.g., source, sink, refugee, lag, transformation) of specific constituents across different regions to assess the consequences and relative extent of hydrologic and biological flows from unidirectional wetlands to downstream waters.  Temporal and spatial scales of connections should be addressed explicitly with a discussion of the magnitude, frequency and duration of connections quantified.   In particular, the Panel recommends that the EPA examine connectivity through a range of time scales (e.g. days vs thousands of years) to establish the magnitude, duration and frequency of connections.   The time frame for groundwater dynamics occurs at different scale than that of surface and subsurface flows.  Note that low frequency, but high magnitude events can potentially radically change the chemical environment through the introduction of novel chemicals.     


Spatial landscape position and scale should be considered, e.g. distance from and size of wetlands (or similar wetland types) in the evaluation of the degree of connectivity.   Regional context properties (geology, climate, landforms, surficial sediments) are major drivers of the temporal and spatial scales of hydrologic linkages.  This will likely provide further rationale for treating wetland complexes as aggregates rather than as individual units.


The Draft Report tends to focus entirely on natural wetland systems or those with minimal disturbance.   Human disturbance (and legacies) alter type, strength and magnitude of connectivity pathways.  Some types of disturbances promote connections where none existed, others alter existing connection type or the novelty of chemistry / biology.  In addition, there are many instances where man-made isolated wetlands occur within the landscape.  These features are often found behind levees or within isolated parcels within urban landscapes and do not have the same ecosystem functions as natural wetlands.  The Draft Report should acknowledge these types of alterations or man-made habitats and incorporate a discussion about current and past (legacy) human disturbances that alter the type, strength and magnitude of connectivity pathways.


A general discussion of the linkage types (e.g. hydrologic, chemical, biota) that evaluates the literature in terms of their role in affecting downstream water quality should be included (perhaps with examples in case histories).     


5(b) Conclusion (3) in section 1.4.3 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 5(a) above. Please comment on whether the conclusions and findings in section 1.4.3 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported.


The Panel suggests, as has been done for prior conclusions, that the authors remove references to specific studies within the text of the key findings. As these are intended to summarize general themes arising from a broad literature synthesis, we feel that it is disingenuous to attribute these overarching findings to one or a few specific studies


Many members of the Panel expressed discomfort or concern about the inclusion of the sentence “The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings” and the Panel recommends that EPA remove this sentence as it is inconsistent with the synthesized literature it is intended to summarize.   Within the text of the third conclusion, the authors should explicitly recognize the four pathways by which unidirectional wetlands can be connected to downstream waters: via surface, shallow subsurface or groundwater flowpaths or through the movement of biota. It is the magnitude of material, water or biotic fluxes between a wetland and downstream waters rather than the simple presence or absence of a connection that determines the strength of the linkage between a wetland and downstream waters.


The Panel is concerned that the third conclusion, as currently stated suggests that even minimal hydrologic connections are more important than any biological connection (no matter how large the flux) - we suggest that this emphasis must shift in order to account for strong connections along any of the four pathways of connection.  If the goal of defining and estimating connectivity is to protect downstream waters, the interpretation must move from a dichotomous, categorical distinction (connected vs not connected) towards a gradient approach that recognizes variation in the strength, duration and magnitude of those connection.


The Panel suggests that the third conclusion must explicitly recognize connectivity as a gradient rather than a dichotomous, categorical variable. We would suggest the authors open the conclusion with something along the lines of the following sentence:


“Over sufficiently long time scales all aquatic habitats are connected to downstream waters through the transfer of water, chemicals or biota, yet the magnitude and effects of these connections vary widely across wetlands.”


The Panel concurred that the conclusions should encompass connectivity beyond hydrologic ones, and that the frequency, magnitude, and duration of these several connections should be considered. 


The Panel articulated modified versions of several of the key findings that we feel are consistent with the literature synthesis perfomed and our own expert knowledge of the subject.  We offer these revised findings as a straw man to stimulate conversation and revision in response to significant concerns that: a) the original conclusions (5b) did not match the text that preceded it (5a) and b) there was too little attention paid to biological connections.


Key Findings:


Suggested additional key finding on BIOLOGICAL FUNCTIONS of unidirectional wetlands →


Wetlands provide unique and important habitats for many organisms, both common and rare. Some of these organisms require multiple types of waters to complete their full life cycle, including downstream waters. Other organisms, especially abundant species, play important roles in transferring energy and materials between wetlands and downstream waters.











Suggested additional key finding on BIOLOGICAL CONNECTIVITY between unidirectional wetlands and downstream waters to parallel the above finding on “hydrologic connectivity”→ 


Biological connectivity can occur between [unidirectional] wetlands and downstream waters through two major mechanisms. Activities by biological organisms within wetlands (e.g., foraging, breeding, roosting) can change the amount, concentration, and density of organic and/or inorganic components within the water column or soils, which can be transmitted down-gradient by fluxes of surface water or groundwater. Movements of animals (i.e., macroinvertebrates, fish, amphibians, reptiles, birds, mammals) and plants (i.e., seeds, propagules,  including colonization by invasive species) can occur among waters with varying frequency, duration, and distance. Many species in these groups that use both stream and wetland habitats are capable of dispersal distances equal to or greater than distances between many [unidirectional] wetlands and river networks. Migratory waterbirds (e.g., waterfowl, shorebirds, waders, colonial species) can be an important vector of long-distance dispersal of plants, invertebrates, parasites, and disease organisms between these waters and the river network. In addition, the magnitude of translocated biomass and nutrients can be substantial, when large numbers of individuals move temporarily, periodically, or permanently between waters. [Additional citations to be provided by Brooks]


[bookmark: _GoBack]g. [Unidirectional] wetlands occur along a gradient of hydrologic connectivity with respect to river networks, lakes, or marine/estuarine water bodies. This gradient includes, for example, wetlands that serve as origins for stream channels that have permanent surface water connections to the river network; wetlands with outlets to stream channels that discharge to deep groundwater aquifers; geographically isolated wetlands that have local groundwater or occasional surface water connections to downstream waters; and isolated wetlands that have minimal hydrologic connection to other water bodies (but which could include surface and subsurface connections to other wetlands). 


We propose adding two additional key findings that summarize important information from the main body of the document that was not emphasized in the original wording of the key findings 


→ #. Spatial proximity is an important determinant of the magnitude, frequency and duration of connections between wetlands and rivers that will ultimately influence the fluxes of water, materials and biota between wetlands and downstream waters.


→ #. The cumulative influence of many individual wetlands within watersheds can strongly affect the hydrology, biology and chemistry of downstream waters. Because of their aggregated influence, it is important any evaluation of changes to individual wetlands is considered in the context of past and predicted changes to other wetlands within the same watershed.
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From: Emma Rosi-Marshall

To: Jen Tank; Armitage. Thomas

Subject: Fwd: Harvey attachment included Re: Fwd: Revised section 3A of Connectivity report
Date: Saturday, January 25, 2014 11:13:33 PM

Attachments: SAB Panel Response to Charge Question Revised 21 Jan2014 ERM w JWH additions.docx
Dear Jen,

I know we are coming up
on our deadline of Jan 31. My group has provided me feedback on the
draft of our section. Jud sent me this a couple of days ago and my
group members have not added more references but the text is on track.
Maybe you can have a look and see if it matches what your group sent.
If you send me your groups text, | can look at the next time | can

get internet in the next couple of days. -

I hope that you are well,
Emma

Emma J. Rosi-Marshall

Associate Scientist

Cary Institute of Ecosystem Studies
2801 Sharon Turnpike AB
Millbrook, NY 12545
845-677-7600 ext 232

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall
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Question 3(a) 





The panel recommends that the report be expanded to include further discussion of the following:





· Hydrologic exchange flows between main channels and off channel areas  


· Naturally occurring chemical constituents other than nutrients (N, P) and contaminants


· Multiple factors that influence stream temperature 


· Biological connectivity 


· Temporal dynamics of connections 


· Human-modified headwater streams 


· Headwater streams in aggregate/cumulative 


· Nutrient and contaminant transformations  


· Streamside vegetation (i.e., riparian zones or areas) 


· Food web dynamics


· Strength/degree of connectivity





The SAB panel members were universally impressed with Chapter 4 and its excellent review of the literature that describes the connectivity of headwater streams to downstream waters. The panel agreed that the report documents the current scientific understanding that there are numerous ways that headwater streams are connected to downstream ecosystems and that these connections are essential in promoting the physical, chemical, and biological integrity of downstream ecosystems. The connections between headwaters and downstream ecosystems are well established as a foundational concept in stream ecology.  





The Panel agreed that the review was based on pertinent literature and the text was strongly grounded in current scientific understanding.  The following recommendations represent ways to improve the document. We have numbered these comments for ease of discussion, but they are not numbered in order of importance. In addition to these general comments, detailed comments and referral to relevant literature are included in the preliminary comments from the panel. 





      1. Improve the review of hydrologic exchange flows between main channels and off channel areas.  Include discussion of exchanges between main channels and relatively slow moving subsurface waters and surface waters located at channel margins, in pools, and in recirculating eddies.  Include a more complete discussion of the processes involved and give more attention to spatial and temporal variability. 


a. Include a broader discussion of associated biogeochemical transformations that change the form and mobility of dissolved chemicals with effects on downstream water quality.  Expand the discussion beyond just nitrate removal by including phosphorus as well as examples of fate and transport of contaminants such as toxic metals and organic contaminants (see 2 below).  


b. Extend the discussion to communicate how surface-subsurface water interactions affect stream temperature, and habitat for fish and other organisms, including when surface water contracts but subsurface flow is present (see 3 below).  


For a broader discussion of hyporheic processes see for example:


Buffington, J. M., and D. Tonina (2009), Hyporheic exchange in mountain rivers II: Effects of channel morphology on mechanics, scales, and rates of exchange, Geography Compass, 3, doi:10.1111/j.1749-8198.2009.00225.x.


Karwan, D. L. and J. E. Saiers (2012). Hyporheic exchange and streambed filtration of suspended particles. Water Resour. Res., 48, W01519, doi: 10.1029/2011WR011173.


Poole, G. C., J. A. Stanford, S. W. Running, and C. A. Frissell (2006), Multiscale geomorphic drivers of groundwater flow paths: subsurface hydrologic dynamics and hyporheic habitat diversity, J. N. Am. Benthol. Soc., 25 (2), 288–303.


Sawyer, A.H., Cardenas, M.B., Buttles, J. (2011) Hyporheic exchange due to channel-spanning logs. Water Res. Resour., 47, W08502. 


Stonedahl, S.H., Harvey, J.W., Wörman, A., Salehin, M., and Packman, A.I. (2010), A multiscale model for integrating hyporheic exchange from ripples to meanders, Water Resour. Res., 46, W12539, doi:10.1029/2009WR008865.


2. Discussion of naturally occurring chemical constituents other than nutrients (N, P) and contaminants and consideration of nutrient and contaminant transformation could be expanded. 


a. The report needs a more thorough characterization of upslope (surface and subsurface) effects of geology, soils, and hydrology on overall water chemistry (e.g., conductivity, alkalinity, pH, major cations, etc) and the consequences of altering these upslope processes on downstream water chemistry and associated ecological responses. 


b. The role of nutrient spiraling as a demonstration of connections between headwaters and downstream ecosystems was covered in the report, but more attention to the important transformations that affect mobility, toxicity, and time lags of storage or degree of removal that occurs and how it affects downstream loading of nutrients and contaminants would strengthen the report. In addition, some additional attention to sediment bound contaminants and their downstream movement and effects on downstream waters should be discussed further. 





See for example:


Baker, M. A., H. M. Valett, and C. N. Dahm (2000), Organic carbon supply and metabolism in a near-stream groundwater ecosystem, Ecology, 81, 3133-3148.





Bourg, A. C. M., and C. Bertin (1993), Biogeochemical processes during the infiltration of river water into an alluvial aquifer, Env. Sci. Technol., 27(4), 661-666.





Conant Jr., B., J. A. Cherry, and R. W. Gillham (2004), A PCE groundwater plume discharging to a river: influence of the streambed and near-river zone on contaminant distributions. J. Contam. Hydrol. 73(1-4), 249-279, doi:10.1016/j.jconhyd.2004.04.001.





Doyle, M. W., E. H. Stanley, and J. M. Harbor (2003), Hydrogeomorphic controls on phosphorus retention in streams, Water Resources Research, 39(6), 1147.





Ensign, S. H., M. F. Piehler, M. W. Doyle (2008), Riparian zone denitrification affects nitrogen flux through a tidal freshwater river. Biogeochemistry, 91, 133-150.





Fuller, C.C., and Harvey, J.W. (2000), Reactive uptake of trace metals in the hyporheic zone of a mining-contaminated stream, Pinal Creek, Arizona. Environmental Science and Technology, 34, 6 1150-1155.





Harvey, J.W., and C.C. Fuller (1998), Effect of enhanced manganese oxidation in the hyporheic zone on basin-scale geochemical mass balance, Water Resources Research, 34(4):623-636.





Harvey, J. W., J. K. Böhlke, M. A. Voytek, D. Scott, and C. R. Tobias (2013), Hyporheic zone denitrification: Controls on effective reaction depth and contribution to whole-stream mass balance, Water Resour. Res., 49, 6298-6316, doi:10.1002/wrcr.20492.





Hedin, L.O., von Fischer, J.C., Ostrom, N.E. Kennedy, B.P. Brown, M.G., Robertson, G.P.  (1998) Thermodynamic constraints on nitrogen transformations and other biogeochemical  processes at soil-stream interfaces. Ecology, 79(2), 684-703.





Kim, B. K. A., A. P. Jackman, and F. J. Triska (1992), Modeling biotic uptake by periphyton and transient hyporrheic storage of nitrate in a natural stream, Water Resour. Res., 28 (10), 2743–11 2752, 36. 





Kim, H., Hemond, H.F., Krumholz, L.R., and Cohen, B.A. (1995), In-situ biodegradation of toluene in a contaminated stream. Part 1. Field studies, Environmental Science and Technology, 14 29(1), 108-116, doi:10.1021/es00001a014.





Kimball, B. A., R. E. Broshears, K. E. Bencala, and D. M. McKnight (1994). Coupling of hydrologic transport and chemical-reactions in a stream affected by acid-mine drainage.  Environmental Science & Technology 28(12): 2065-2073.





Lautz, L., and R. Fanelli (2008), Seasonal biogeochemical hotspots in the streambed around restoration structures, Biogeochemistry, 91 (1), 85–104.





Malcolm, A., Soulsby, C., Youngson, A.F., Hannah, D.M. (2005), Catchment-scale controls on groundwater-surface water interactions in the hyporheic zone: Implications for salmon embryo survival. River Res. Applic., 21, 977–989.





O’Connor, B.L., and Harvey, J.W. (2008), Scaling hyporheic exchange and its influence on biogeochemical reactions in aquatic ecosystems. Water Resources Research, 44, W12423, doi:10.1029/2008WR007160.








3. A more thorough treatment of factors that influence stream temperature is needed. There is inadequate treatment of the role of upslope factors affecting the relative contributions of surface and shallow and deeper subsurface waters to channel flow.  Also, a more explicit treatment of the effects of hyporheic flow and storage and the resulting lag and attenuation effects that buffer temperature extremes is needed.  The latter discussion of subsurface effects should include a comparison to direct groundwater discharge in terms of its effects on stream temperature dynamics.  In addition, the treatment of the direct and indirect effects of upstream/upslope riparian shading, channel morphology, and channel network topology on stream temperature is currently inadequate.  Finally, we suggest an expanded discussion of how environmental alterations in channels and upslope areas influence temperature dynamics. The panel recommends that the report directly address the influence of temperature on connectivity. 





See for example:


Arrigoni, A. S., G. C. Poole, L. A. K. Mertes, S. J. O'Daniel, W. W. Woessner, and S. A.  Thomas (2008), Buffered, lagged, or cooled? Disentangling hyporheic influences on temperature cycles in stream channels, Water Resour. Res., 44, W09418, doi:10.1029/2007WR006480.





Hester, E.T., Doyle, M.W., Poole, G.C. (2009) The influence of in-stream structures on summer water temperatures via induced hyporheic exchange. Limnology and Oceanography, 54(1), 355-4 367.





Sawyer, A. H., M. Bayani Cardenas, and J. Buttles (2012), Hyporheic temperature dynamics and heat exchange near channel-spanning logs, Water Resour. Res., 48, W01529, doi:10.1029/2011WR011200.








4. The temporal dynamics of connections were addressed in the report, but could be expanded. The panel agreed that a separate section that better addresses temporal dynamics (magnitude, frequency, duration, timing) would be a welcome addition to this Chapter. For example, the panel agreed that connections that occur only during a short time of year are not necessarily unimportant. The report describes how even though headwater streams are periodically dry, over an annual cycle they can contribute a large fraction of the water in downstream ecosystems; however, the ecological consequences of these connections could be expanded.  In the current draft, there is not a short, comprehensive, paragraph that explicitly examines the temporal dynamics of connectivity for headwater streams (connecting perennial, intermittent, and ephemeral channels with variable source areas) and its effects on material and sediment transport and effects on downstream water quality. In addition, connectivity can be highly episodic, but this does not reduce is importance to downstream ecosystems inherently. 





There is also a need for more discussion and literature review on the importance of short duration floods and longer duration droughts and their effects on downstream ecosystems.  The panel recommended that the report adopt a more encompassing recognition of the important role of variable hydraulic residence times in river networks and their effects on storage and transformation of organic matter and nutrients in downstream waters. In addition, the role of humans in altering the temporal dimensions of connectivity (e.g. via water withdrawl or augmentation) should be considered in the report.  Overall, the panel suggested tightening the entire report to make it clear how intermittent and ephemeral streams are connected in space and time to downstream ecosystems. 





See for example:





Boano, F., R. Revelli, and L. Ridolfi (2013), Modeling hyporheic exchange with unsteady stream discharge and bedform dynamics, Water Resour. Res., 49, 4089–4099, doi:10.1002/wrcr.20322.





Constantz, J. (2008), Heat as a tracer to determine streambed water exchanges, Water Resour. Res., 44, W00D10, doi:10.1029/2008WR006996. 





Harvey, J. W., J. D. Drummond, R. L. Martin, L. E. McPhillips, A. I. Packman, D. J. Jerolmack, S. H. Stonedahl, A. Aubeneau, A. H. Sawyer, L. G. Larsen, and C. Tobias, 2012, Hydrogeomorphology of the hyporheic zone: Stream solute and fine particle interactions with a dynamic streambed.  Journal of Geophysical Research – Biogeosciences, Volume 117, G00N11, doi:10.1029/2012JG002043.





O'Connor, B. L., J. W. Harvey, and L. E. McPhillips (2012), Thresholds of flow-induced bed disturbances and their effects on stream metabolism in an agricultural river, Water Resour. Res., 48, W08504, doi:10.1029/2011WR011488. 








5. Improve the review of biological connectivity to demonstrate that movements of biota in downstream waters to use critical habitats in upstream and lateral habitats have strong effects on biological integrity. A more thorough treatment of biological connectivity would strengthen this chapter of the report.  Key points include:


a. Organisms require habitats that are dispersed throughout watersheds (i.e., their populations cannot persist without them), and many species move among these habitats during their life cycles.


b. Some species maintain populations in downstream receiving waters, but move upstream or laterally to use habitats that are dry seasonally and in some cases are dry several years in a row.  Thus, these intermittent or ephemeral habitats often can be critical to the biological integrity of downstream waters.


c. These mobile species range across many different taxa, even within fish, and include many more than those focused in the report, which are mainly salmon and other anadromous fish.  Many fish living solely in freshwater, and many other taxa including amphibians, reptiles, birds, mammals, and important invertebrates, require these habitats and move to access them.


d. When these upstream, lateral, and disconnected habitats are degraded or destroyed, data from comparative studies and experiments show that these animal populations decline or are extirpated entirely, showing that connectivity to these habitats is a key to the biological integrity of downstream waters.


e. Thus, ignoring these connections can create new threatened and endangered species, especially for highly imperiled vertebrate groups like amphibians, but also highly imperiled groups of invertebrates like mussels whose larvae are transported throughout watersheds by their fish hosts.





6. Human-modified headwater stream literature should be covered more extensively in the report. A number of panel members raised the issue of the lack of literature on human-modified headwater streams. The inclusion of this literature would provide information about how altering these systems have consequences for the water quality and biota of downstream ecosystems. Many headwater stream ecosystems are altered by human activity and these modifications often disrupt connectivity, which show the importance of headwaters to downstream areas in various landscapes. For example, the following alterations should be included in the review: agricultural ditches and tile drains, urban lined channels and buried streams, riparian tree removal, cattle grazing, gravel mining, channel diversions, low dams, grade control structures, stream restoration, and effluent dominated streams. Some of these alterations may reduce connections to downstream waters, but some alterations increase the frequency and magnitude of connections. In addition, human altered or even human created streams may have significant ecological functions and as a consequences can have effects on downstream waters. In addition, a discussion of the role of stream restoration and its effects on downstream waters would strengthen the report. 





See for example: 





Lautz, L., and R. Fanelli (2008), Seasonal biogeochemical hotspots in the streambed around restoration structures, Biogeochemistry, 91 (1), 85–104.





O’Connor, B.L., Hondzo, M., and Harvey, J.W. (2010), Predictive modeling of transient storage and nutrient uptake. Journal of Hydraulic Engineering 136(12)2010. ISSN 0733-9429/2010/12-1018–1032.








7. Highlight the role of headwater streams in aggregate (i.e., cumulative) effects on downstream ecosystems in this chapter as well. The panel recommends adding a section that explicitly deals with this topic.  There is a large literature on cumulative watershed effects of land use based on both modeling and empirical studies. Furthermore, the watershed modeling section could be improved. For example, the work based on SPARROW modeling was covered in the report, but results from other modeling approaches were not. 





See for example:


Alexander, R. B., J. K. Böhlke, E. W. Boyer, M. B. David, J. W. Harvey, P. J. Mulholland, S. P. Seitzinger, C. R. Tobias, C. Tonitto, and W. M. Wollheim (2009), Dynamic modeling of  nitrogen losses in river networks unravels the coupled effects of hydrological and  biogeochemical processes, Biogeochemistry, 93, 91-116.





Böhlke, J. K., R. C. Antweiler, J. W. Harvey, A. E. Laursen, L. K. Smith, R. L. Smith, and M. A. 3 Voytek (2009), Multi-scale measurements and modeling of denitrification in streams with varying flow and nitrate concentration in the upper Mississippi River basin, USA,  Biogeochemistry, 93, 117-141, doi:10.1007/s10533-008-9282-8.





Helton, A. M., Poole, G. C., Meyer, J. L., Wollheim, W. M., Peterson, B. J., Mulholland P. J.,  Bernhardt, E. S., Stanford, J. A., Arango, C., Ashkenas, L. R., Cooper, L. W., Dodds, W. K.,  Gregory, S. V., Hall, R. O., Hamilton, S. K., Johnson, S. L., McDowell, W. H., Potter, J. D.,  Tank, J. L., Thomas, S. M., Valett, H. M., Webster, J. R., and Zeglin, L. (2011). Thinking outside the channel: modeling nitrogen cycling in networked river ecosystems. Front. Ecol.  Environ., 9 (4), 229-238, doi:10.1890/080211.








8. The effects of streamside vegetation (i.e., riparian zones or areas) on stream ecosystems should be expanded in this report. Many of these effects are not necessarily associated with riparian wetland function (e.g., effects of leaf letter inputs on downstream food resources, effects of woody debris on channel morphology, sediment and organic matter storage, hydrologic retention, stream temperature, etc.). These effects occur along the entire longitudinal profile, but are especially intense in headwater streams. 





9. The panel suggests that the addition of a section that treats thoroughly the food-web connections from riparian zones to streams that support aquatic organisms would strengthen the report.  Although the report focuses on strictly aquatic connections, organisms that define the biological integrity of downstream waters are embedded in food webs, and these food webs transcend aquatic-terrestrial boundaries.  Key points include:


a. Streams receive leaves, wood, and other plant litter from riparian vegetation, and these supply carbon and nutrients to biota ranging from microbes to invertebrates, which in turn feed larger invertebrates, fish, amphibians, reptiles, birds, and mammals.


b. Streams also receive terrestrial invertebrates, which are used directly as prey by fish and amphibians, either in the same reach, or after flowing downstream from headwaters into reaches that support these predators.


c. As a result, these linkages are critical to maintaining the biological integrity of the Nation’s waters, and data from comparative studies and experiments support the generalization that cutting off these connections can cause emigration or extirpation of these organisms. 


d. Finally, food webs integrate aquatic and terrestrial landscapes and therefore provide a useful lens through which to view connectivity in aquatic ecosystems.





10. The panel recommends that text be added to the report that clarifies the selection of the case studies presented.  In addition, a case study that focuses on human dominated systems might be a logical place to add information about the role of human dominated systems for downstream waters. For example, the Rio Grande case study on arid rivers  could be expanded as it provides excellent examples of human-modified systems.





11.  The panel suggested that there be additional attention to the strength/degree of connectivity.  This could be addressed in this chapter about headwater streams, but could also be addressed throughout the report.  The panel agreed that a focused discussion of the relative strength/degree of connectivity for intermittent, ephemeral, and variable source areas needs further discussion.  A way that this might be approached is through the discussion of the frequency, duration, and magnitude of surface and subsurface connections.  Importantly, it is known that subsurface connections often persist after surface connections disappear.  This subsurface flow may provide an important connection from an ephemeral stream to downstream waters.  In addition, as discussed above in point #4 even short duration surface water connections in source water areas and ephemeral streams may have substantial effects on the chemistry and biology of downstream waters. 





The panel recommends that the degree/strength of connections should be highlighted or discussed in each major subsection of this chapter of the report (e.g. temperature, chemical, biological, etc.).  








See for example: 





[bookmark: _GoBack]Larsen, L.G., J. Choi, M.K. Nungesser, and J.W. Harvey, 2012, Directional Connectivity in Hydrology and Ecology, Ecological Applications, doi: 10.1890/11-1948.1.
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Question 3(a) 





The panel recommends that the report be expanded to include further discussion of the following:





· Hydrologic exchange flows between main channels and off channel areas  


· Naturally occurring chemical constituents other than nutrients (N, P) and contaminants


· Multiple factors that influence stream temperature 


· Biological connectivity 


· Temporal dynamics of connections 


· Human-modified headwater streams 


· Headwater streams in aggregate/cumulative 


· Nutrient and contaminant transformations  


· Streamside vegetation (i.e., riparian zones or areas) 


· Food web dynamics


· Strength/degree of connectivity





The SAB panel members were universally impressed with Chapter 4 and its excellent review of the literature that describes the connectivity of headwater streams to downstream waters. The panel agreed that the report documents the current scientific understanding that there are numerous ways that headwater streams are connected to downstream ecosystems and that these connections are essential in promoting the physical, chemical, and biological integrity of downstream ecosystems. The connections between headwaters and downstream ecosystems are well established as a foundational concept in stream ecology.  





The Panel agreed that the review was based on pertinent literature and the text was strongly grounded in current scientific understanding.  The following recommendations represent ways to improve the document. We have numbered these comments for ease of discussion, but they are not numbered in order of importance. In addition to these general comments, detailed comments and referral to relevant literature are included in the preliminary comments from the panel. 





      1. Improve the review of hydrologic exchange flows between main channels and off channel areas.  Include discussion of exchanges between main channels and relatively slow moving subsurface waters and surface waters located at channel margins, in pools, and in recirculating eddies.  Include a more complete discussion of the processes involved and give more attention to spatial and temporal variability. 


a. Include a broader discussion of associated biogeochemical transformations that change the form and mobility of dissolved chemicals with effects on downstream water quality.  Expand the discussion beyond just nitrate removal by including phosphorus as well as examples of fate and transport of contaminants such as toxic metals and organic contaminants (see 2 below).  


b. Extend the discussion to communicate how surface-subsurface water interactions affect stream temperature, and habitat for fish and other organisms, including when surface water contracts but subsurface flow is present (see 3 below).  


For a broader discussion of hyporheic processes see for example:


Buffington, J. M., and D. Tonina (2009), Hyporheic exchange in mountain rivers II: Effects of channel morphology on mechanics, scales, and rates of exchange, Geography Compass, 3, doi:10.1111/j.1749-8198.2009.00225.x.


Karwan, D. L. and J. E. Saiers (2012). Hyporheic exchange and streambed filtration of suspended particles. Water Resour. Res., 48, W01519, doi: 10.1029/2011WR011173.


Poole, G. C., J. A. Stanford, S. W. Running, and C. A. Frissell (2006), Multiscale geomorphic drivers of groundwater flow paths: subsurface hydrologic dynamics and hyporheic habitat diversity, J. N. Am. Benthol. Soc., 25 (2), 288–303.


Sawyer, A.H., Cardenas, M.B., Buttles, J. (2011) Hyporheic exchange due to channel-spanning logs. Water Res. Resour., 47, W08502. 


Stonedahl, S.H., Harvey, J.W., Wörman, A., Salehin, M., and Packman, A.I. (2010), A multiscale model for integrating hyporheic exchange from ripples to meanders, Water Resour. Res., 46, W12539, doi:10.1029/2009WR008865.


2. Discussion of naturally occurring chemical constituents other than nutrients (N, P) and contaminants and consideration of nutrient and contaminant transformation could be expanded. 


a. The report needs a more thorough characterization of upslope (surface and subsurface) effects of geology, soils, and hydrology on overall water chemistry (e.g., conductivity, alkalinity, pH, major cations, etc) and the consequences of altering these upslope processes on downstream water chemistry and associated ecological responses. 


b. The role of nutrient spiraling as a demonstration of connections between headwaters and downstream ecosystems was covered in the report, but more attention to the important transformations that affect mobility, toxicity, and time lags of storage or degree of removal that occurs and how it affects downstream loading of nutrients and contaminants would strengthen the report. In addition, some additional attention to sediment bound contaminants and their downstream movement and effects on downstream waters should be discussed further. 





See for example:


Baker, M. A., H. M. Valett, and C. N. Dahm (2000), Organic carbon supply and metabolism in a near-stream groundwater ecosystem, Ecology, 81, 3133-3148.





Bourg, A. C. M., and C. Bertin (1993), Biogeochemical processes during the infiltration of river water into an alluvial aquifer, Env. Sci. Technol., 27(4), 661-666.





Conant Jr., B., J. A. Cherry, and R. W. Gillham (2004), A PCE groundwater plume discharging to a river: influence of the streambed and near-river zone on contaminant distributions. J. Contam. Hydrol. 73(1-4), 249-279, doi:10.1016/j.jconhyd.2004.04.001.





Doyle, M. W., E. H. Stanley, and J. M. Harbor (2003), Hydrogeomorphic controls on phosphorus retention in streams, Water Resources Research, 39(6), 1147.





Ensign, S. H., M. F. Piehler, M. W. Doyle (2008), Riparian zone denitrification affects nitrogen flux through a tidal freshwater river. Biogeochemistry, 91, 133-150.





Fuller, C.C., and Harvey, J.W. (2000), Reactive uptake of trace metals in the hyporheic zone of a mining-contaminated stream, Pinal Creek, Arizona. Environmental Science and Technology, 34, 6 1150-1155.





Harvey, J.W., and C.C. Fuller (1998), Effect of enhanced manganese oxidation in the hyporheic zone on basin-scale geochemical mass balance, Water Resources Research, 34(4):623-636.





Harvey, J. W., J. K. Böhlke, M. A. Voytek, D. Scott, and C. R. Tobias (2013), Hyporheic zone denitrification: Controls on effective reaction depth and contribution to whole-stream mass balance, Water Resour. Res., 49, 6298-6316, doi:10.1002/wrcr.20492.





Hedin, L.O., von Fischer, J.C., Ostrom, N.E. Kennedy, B.P. Brown, M.G., Robertson, G.P.  (1998) Thermodynamic constraints on nitrogen transformations and other biogeochemical  processes at soil-stream interfaces. Ecology, 79(2), 684-703.





Kim, B. K. A., A. P. Jackman, and F. J. Triska (1992), Modeling biotic uptake by periphyton and transient hyporrheic storage of nitrate in a natural stream, Water Resour. Res., 28 (10), 2743–11 2752, 36. 





Kim, H., Hemond, H.F., Krumholz, L.R., and Cohen, B.A. (1995), In-situ biodegradation of toluene in a contaminated stream. Part 1. Field studies, Environmental Science and Technology, 14 29(1), 108-116, doi:10.1021/es00001a014.





Kimball, B. A., R. E. Broshears, K. E. Bencala, and D. M. McKnight (1994). Coupling of hydrologic transport and chemical-reactions in a stream affected by acid-mine drainage.  Environmental Science & Technology 28(12): 2065-2073.





Lautz, L., and R. Fanelli (2008), Seasonal biogeochemical hotspots in the streambed around restoration structures, Biogeochemistry, 91 (1), 85–104.





Malcolm, A., Soulsby, C., Youngson, A.F., Hannah, D.M. (2005), Catchment-scale controls on groundwater-surface water interactions in the hyporheic zone: Implications for salmon embryo survival. River Res. Applic., 21, 977–989.





O’Connor, B.L., and Harvey, J.W. (2008), Scaling hyporheic exchange and its influence on biogeochemical reactions in aquatic ecosystems. Water Resources Research, 44, W12423, doi:10.1029/2008WR007160.








3. A more thorough treatment of factors that influence stream temperature is needed. There is inadequate treatment of the role of upslope factors affecting the relative contributions of surface and shallow and deeper subsurface waters to channel flow.  Also, a more explicit treatment of the effects of hyporheic flow and storage and the resulting lag and attenuation effects that buffer temperature extremes is needed.  The latter discussion of subsurface effects should include a comparison to direct groundwater discharge in terms of its effects on stream temperature dynamics.  In addition, the treatment of the direct and indirect effects of upstream/upslope riparian shading, channel morphology, and channel network topology on stream temperature is currently inadequate.  Finally, we suggest an expanded discussion of how environmental alterations in channels and upslope areas influence temperature dynamics. The panel recommends that the report directly address the influence of temperature on connectivity. 





See for example:


Arrigoni, A. S., G. C. Poole, L. A. K. Mertes, S. J. O'Daniel, W. W. Woessner, and S. A.  Thomas (2008), Buffered, lagged, or cooled? Disentangling hyporheic influences on temperature cycles in stream channels, Water Resour. Res., 44, W09418, doi:10.1029/2007WR006480.





Hester, E.T., Doyle, M.W., Poole, G.C. (2009) The influence of in-stream structures on summer water temperatures via induced hyporheic exchange. Limnology and Oceanography, 54(1), 355-4 367.





Sawyer, A. H., M. Bayani Cardenas, and J. Buttles (2012), Hyporheic temperature dynamics and heat exchange near channel-spanning logs, Water Resour. Res., 48, W01529, doi:10.1029/2011WR011200.








4. The temporal dynamics of connections were addressed in the report, but could be expanded. The panel agreed that a separate section that better addresses temporal dynamics (magnitude, frequency, duration, timing) would be a welcome addition to this Chapter. For example, the panel agreed that connections that occur only during a short time of year are not necessarily unimportant. The report describes how even though headwater streams are periodically dry, over an annual cycle they can contribute a large fraction of the water in downstream ecosystems; however, the ecological consequences of these connections could be expanded.  In the current draft, there is not a short, comprehensive, paragraph that explicitly examines the temporal dynamics of connectivity for headwater streams (connecting perennial, intermittent, and ephemeral channels with variable source areas) and its effects on material and sediment transport and effects on downstream water quality. In addition, connectivity can be highly episodic, but this does not reduce is importance to downstream ecosystems inherently. 





There is also a need for more discussion and literature review on the importance of short duration floods and longer duration droughts and their effects on downstream ecosystems.  The panel recommended that the report adopt a more encompassing recognition of the important role of variable hydraulic residence times in river networks and their effects on storage and transformation of organic matter and nutrients in downstream waters. In addition, the role of humans in altering the temporal dimensions of connectivity (e.g. via water withdrawl or augmentation) should be considered in the report.  Overall, the panel suggested tightening the entire report to make it clear how intermittent and ephemeral streams are connected in space and time to downstream ecosystems. 





See for example:





Boano, F., R. Revelli, and L. Ridolfi (2013), Modeling hyporheic exchange with unsteady stream discharge and bedform dynamics, Water Resour. Res., 49, 4089–4099, doi:10.1002/wrcr.20322.





Constantz, J. (2008), Heat as a tracer to determine streambed water exchanges, Water Resour. Res., 44, W00D10, doi:10.1029/2008WR006996. 





Harvey, J. W., J. D. Drummond, R. L. Martin, L. E. McPhillips, A. I. Packman, D. J. Jerolmack, S. H. Stonedahl, A. Aubeneau, A. H. Sawyer, L. G. Larsen, and C. Tobias, 2012, Hydrogeomorphology of the hyporheic zone: Stream solute and fine particle interactions with a dynamic streambed.  Journal of Geophysical Research – Biogeosciences, Volume 117, G00N11, doi:10.1029/2012JG002043.





O'Connor, B. L., J. W. Harvey, and L. E. McPhillips (2012), Thresholds of flow-induced bed disturbances and their effects on stream metabolism in an agricultural river, Water Resour. Res., 48, W08504, doi:10.1029/2011WR011488. 








5. Improve the review of biological connectivity to demonstrate that movements of biota in downstream waters to use critical habitats in upstream and lateral habitats have strong effects on biological integrity. A more thorough treatment of biological connectivity would strengthen this chapter of the report.  Key points include:


a. Organisms require habitats that are dispersed throughout watersheds (i.e., their populations cannot persist without them), and many species move among these habitats during their life cycles.


b. Some species maintain populations in downstream receiving waters, but move upstream or laterally to use habitats that are dry seasonally and in some cases are dry several years in a row.  Thus, these intermittent or ephemeral habitats often can be critical to the biological integrity of downstream waters.


c. These mobile species range across many different taxa, even within fish, and include many more than those focused in the report, which are mainly salmon and other anadromous fish.  Many fish living solely in freshwater, and many other taxa including amphibians, reptiles, birds, mammals, and important invertebrates, require these habitats and move to access them.


d. When these upstream, lateral, and disconnected habitats are degraded or destroyed, data from comparative studies and experiments show that these animal populations decline or are extirpated entirely, showing that connectivity to these habitats is a key to the biological integrity of downstream waters.


e. Thus, ignoring these connections can create new threatened and endangered species, especially for highly imperiled vertebrate groups like amphibians, but also highly imperiled groups of invertebrates like mussels whose larvae are transported throughout watersheds by their fish hosts.





6. Human-modified headwater stream literature should be covered more extensively in the report. A number of panel members raised the issue of the lack of literature on human-modified headwater streams. The inclusion of this literature would provide information about how altering these systems have consequences for the water quality and biota of downstream ecosystems. Many headwater stream ecosystems are altered by human activity and these modifications often disrupt connectivity, which show the importance of headwaters to downstream areas in various landscapes. For example, the following alterations should be included in the review: agricultural ditches and tile drains, urban lined channels and buried streams, riparian tree removal, cattle grazing, gravel mining, channel diversions, low dams, grade control structures, stream restoration, and effluent dominated streams. Some of these alterations may reduce connections to downstream waters, but some alterations increase the frequency and magnitude of connections. In addition, human altered or even human created streams may have significant ecological functions and as a consequences can have effects on downstream waters. In addition, a discussion of the role of stream restoration and its effects on downstream waters would strengthen the report. 





See for example: 





Lautz, L., and R. Fanelli (2008), Seasonal biogeochemical hotspots in the streambed around restoration structures, Biogeochemistry, 91 (1), 85–104.





O’Connor, B.L., Hondzo, M., and Harvey, J.W. (2010), Predictive modeling of transient storage and nutrient uptake. Journal of Hydraulic Engineering 136(12)2010. ISSN 0733-9429/2010/12-1018–1032.








7. Highlight the role of headwater streams in aggregate (i.e., cumulative) effects on downstream ecosystems in this chapter as well. The panel recommends adding a section that explicitly deals with this topic.  There is a large literature on cumulative watershed effects of land use based on both modeling and empirical studies. Furthermore, the watershed modeling section could be improved. For example, the work based on SPARROW modeling was covered in the report, but results from other modeling approaches were not. 





See for example:


Alexander, R. B., J. K. Böhlke, E. W. Boyer, M. B. David, J. W. Harvey, P. J. Mulholland, S. P. Seitzinger, C. R. Tobias, C. Tonitto, and W. M. Wollheim (2009), Dynamic modeling of  nitrogen losses in river networks unravels the coupled effects of hydrological and  biogeochemical processes, Biogeochemistry, 93, 91-116.





Böhlke, J. K., R. C. Antweiler, J. W. Harvey, A. E. Laursen, L. K. Smith, R. L. Smith, and M. A. 3 Voytek (2009), Multi-scale measurements and modeling of denitrification in streams with varying flow and nitrate concentration in the upper Mississippi River basin, USA,  Biogeochemistry, 93, 117-141, doi:10.1007/s10533-008-9282-8.





Helton, A. M., Poole, G. C., Meyer, J. L., Wollheim, W. M., Peterson, B. J., Mulholland P. J.,  Bernhardt, E. S., Stanford, J. A., Arango, C., Ashkenas, L. R., Cooper, L. W., Dodds, W. K.,  Gregory, S. V., Hall, R. O., Hamilton, S. K., Johnson, S. L., McDowell, W. H., Potter, J. D.,  Tank, J. L., Thomas, S. M., Valett, H. M., Webster, J. R., and Zeglin, L. (2011). Thinking outside the channel: modeling nitrogen cycling in networked river ecosystems. Front. Ecol.  Environ., 9 (4), 229-238, doi:10.1890/080211.








8. The effects of streamside vegetation (i.e., riparian zones or areas) on stream ecosystems should be expanded in this report. Many of these effects are not necessarily associated with riparian wetland function (e.g., effects of leaf letter inputs on downstream food resources, effects of woody debris on channel morphology, sediment and organic matter storage, hydrologic retention, stream temperature, etc.). These effects occur along the entire longitudinal profile, but are especially intense in headwater streams. 





9. The panel suggests that the addition of a section that treats thoroughly the food-web connections from riparian zones to streams that support aquatic organisms would strengthen the report.  Although the report focuses on strictly aquatic connections, organisms that define the biological integrity of downstream waters are embedded in food webs, and these food webs transcend aquatic-terrestrial boundaries.  Key points include:


a. Streams receive leaves, wood, and other plant litter from riparian vegetation, and these supply carbon and nutrients to biota ranging from microbes to invertebrates, which in turn feed larger invertebrates, fish, amphibians, reptiles, birds, and mammals.


b. Streams also receive terrestrial invertebrates, which are used directly as prey by fish and amphibians, either in the same reach, or after flowing downstream from headwaters into reaches that support these predators.


c. As a result, these linkages are critical to maintaining the biological integrity of the Nation’s waters, and data from comparative studies and experiments support the generalization that cutting off these connections can cause emigration or extirpation of these organisms. 


d. Finally, food webs integrate aquatic and terrestrial landscapes and therefore provide a useful lens through which to view connectivity in aquatic ecosystems.





10. The panel recommends that text be added to the report that clarifies the selection of the case studies presented.  In addition, a case study that focuses on human dominated systems might be a logical place to add information about the role of human dominated systems for downstream waters. For example, the Rio Grande case study on arid rivers  could be expanded as it provides excellent examples of human-modified systems.





11.  The panel suggested that there be additional attention to the strength/degree of connectivity.  This could be addressed in this chapter about headwater streams, but could also be addressed throughout the report.  The panel agreed that a focused discussion of the relative strength/degree of connectivity for intermittent, ephemeral, and variable source areas needs further discussion.  A way that this might be approached is through the discussion of the frequency, duration, and magnitude of surface and subsurface connections.  Importantly, it is known that subsurface connections often persist after surface connections disappear.  This subsurface flow may provide an important connection from an ephemeral stream to downstream waters.  In addition, as discussed above in point #4 even short duration surface water connections in source water areas and ephemeral streams may have substantial effects on the chemistry and biology of downstream waters. 





The panel recommends that the degree/strength of connections should be highlighted or discussed in each major subsection of this chapter of the report (e.g. temperature, chemical, biological, etc.).  








See for example: 





[bookmark: _GoBack]Larsen, L.G., J. Choi, M.K. Nungesser, and J.W. Harvey, 2012, Directional Connectivity in Hydrology and Ecology, Ecological Applications, doi: 10.1890/11-1948.1.
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From: Harvey. Judson

To: Emma Rosi-Marshall; Charles Hawkins; Fausch.Kurt

Cc: Armitage, Thomas; Amanda D. Rodewald

Subject: Harvey attachment included Re: Fwd: Revised section 3A of Connectivity report

Date: Wednesday, January 22, 2014 2:31:15 PM

Attachments: SAB Panel Response to Charage Question Revised 21 Jan2014 ERM w JWH additions.docx

I forgot the attachment in my previous email - sorry. It is attached to this email.
- Jud

---------- Forwarded message ----------

From: Harvey, Judson <jwharvey@usgs.gov>

Date: Wed, Jan 22, 2014 at 1:46 PM

Subject: Re: Revised section 3A of Connectivity report
To: Charles Hawkins <chuck.hawkins@usu.edu>

Cc: Emma Rosi-Marshall <rosimarshalle@carvinstitute.org>, "Fausch,Kurt"

<Kurt.Fausch@colostate.edu>, "Amanda D. Rodewald" <arodewald@-cornell.edu>,

"Armitage, Thomas" <Armitage.Thomas@epa.gov>

Hi Emma, Chuck, and Kurt.

Thanks for your patience. | read the current draft with the most recent edits and liked it. What
struck me was that many of our comments asked that the authors pay more attention to certain
topical areas. It seemed that what was needed was for us to suggest some published studies
that the authors might consider. | added approximately 30 references and divided these as
appropriate among the sub-sections. Perhaps if you have time to review this you will see the
need for some additional references. If not then I think our comments are good to go.

Cheers,

Jud

On Mon, Jan 20, 2014 at 11:24 PM, Charles Hawkins <chuck.hawkins@usu.edu> wrote:
Emma and others:

See my edits / comments. Some of our points are somewhat redundant and I | think we
can merge in places to tighten our recommendations.

Chuck
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Question 3(a) 





The panel recommends that the report be expanded to include further discussion of the following:





· Hydrologic exchange flows between main channels and off channel areas  


· Naturally occurring chemical constituents other than nutrients (N, P) and contaminants


· Multiple factors that influence stream temperature 


· Biological connectivity 


· Temporal dynamics of connections 


· Human-modified headwater streams 


· Headwater streams in aggregate/cumulative 


· Nutrient and contaminant transformations  


· Streamside vegetation (i.e., riparian zones or areas) 


· Food web dynamics


· Strength/degree of connectivity





The SAB panel members were universally impressed with Chapter 4 and its excellent review of the literature that describes the connectivity of headwater streams to downstream waters. The panel agreed that the report documents the current scientific understanding that there are numerous ways that headwater streams are connected to downstream ecosystems and that these connections are essential in promoting the physical, chemical, and biological integrity of downstream ecosystems. The connections between headwaters and downstream ecosystems are well established as a foundational concept in stream ecology.  





The Panel agreed that the review was based on pertinent literature and the text was strongly grounded in current scientific understanding.  The following recommendations represent ways to improve the document. We have numbered these comments for ease of discussion, but they are not numbered in order of importance. In addition to these general comments, detailed comments and referral to relevant literature are included in the preliminary comments from the panel. 





      1. Improve the review of hydrologic exchange flows between main channels and off channel areas.  Include discussion of exchanges between main channels and relatively slow moving subsurface waters and surface waters located at channel margins, in pools, and in recirculating eddies.  Include a more complete discussion of the processes involved and give more attention to spatial and temporal variability. 


a. Include a broader discussion of associated biogeochemical transformations that change the form and mobility of dissolved chemicals with effects on downstream water quality.  Expand the discussion beyond just nitrate removal by including phosphorus as well as examples of fate and transport of contaminants such as toxic metals and organic contaminants (see 2 below).  


b. Extend the discussion to communicate how surface-subsurface water interactions affect stream temperature, and habitat for fish and other organisms, including when surface water contracts but subsurface flow is present (see 3 below).  


For a broader discussion of hyporheic processes see for example:


Buffington, J. M., and D. Tonina (2009), Hyporheic exchange in mountain rivers II: Effects of channel morphology on mechanics, scales, and rates of exchange, Geography Compass, 3, doi:10.1111/j.1749-8198.2009.00225.x.


Karwan, D. L. and J. E. Saiers (2012). Hyporheic exchange and streambed filtration of suspended particles. Water Resour. Res., 48, W01519, doi: 10.1029/2011WR011173.


Poole, G. C., J. A. Stanford, S. W. Running, and C. A. Frissell (2006), Multiscale geomorphic drivers of groundwater flow paths: subsurface hydrologic dynamics and hyporheic habitat diversity, J. N. Am. Benthol. Soc., 25 (2), 288–303.


Sawyer, A.H., Cardenas, M.B., Buttles, J. (2011) Hyporheic exchange due to channel-spanning logs. Water Res. Resour., 47, W08502. 


Stonedahl, S.H., Harvey, J.W., Wörman, A., Salehin, M., and Packman, A.I. (2010), A multiscale model for integrating hyporheic exchange from ripples to meanders, Water Resour. Res., 46, W12539, doi:10.1029/2009WR008865.


2. Discussion of naturally occurring chemical constituents other than nutrients (N, P) and contaminants and consideration of nutrient and contaminant transformation could be expanded. 


a. The report needs a more thorough characterization of upslope (surface and subsurface) effects of geology, soils, and hydrology on overall water chemistry (e.g., conductivity, alkalinity, pH, major cations, etc) and the consequences of altering these upslope processes on downstream water chemistry and associated ecological responses. 


b. The role of nutrient spiraling as a demonstration of connections between headwaters and downstream ecosystems was covered in the report, but more attention to the important transformations that affect mobility, toxicity, and time lags of storage or degree of removal that occurs and how it affects downstream loading of nutrients and contaminants would strengthen the report. In addition, some additional attention to sediment bound contaminants and their downstream movement and effects on downstream waters should be discussed further. 





See for example:


Baker, M. A., H. M. Valett, and C. N. Dahm (2000), Organic carbon supply and metabolism in a near-stream groundwater ecosystem, Ecology, 81, 3133-3148.





Bourg, A. C. M., and C. Bertin (1993), Biogeochemical processes during the infiltration of river water into an alluvial aquifer, Env. Sci. Technol., 27(4), 661-666.





Conant Jr., B., J. A. Cherry, and R. W. Gillham (2004), A PCE groundwater plume discharging to a river: influence of the streambed and near-river zone on contaminant distributions. J. Contam. Hydrol. 73(1-4), 249-279, doi:10.1016/j.jconhyd.2004.04.001.





Doyle, M. W., E. H. Stanley, and J. M. Harbor (2003), Hydrogeomorphic controls on phosphorus retention in streams, Water Resources Research, 39(6), 1147.





Ensign, S. H., M. F. Piehler, M. W. Doyle (2008), Riparian zone denitrification affects nitrogen flux through a tidal freshwater river. Biogeochemistry, 91, 133-150.





Fuller, C.C., and Harvey, J.W. (2000), Reactive uptake of trace metals in the hyporheic zone of a mining-contaminated stream, Pinal Creek, Arizona. Environmental Science and Technology, 34, 6 1150-1155.





Harvey, J.W., and C.C. Fuller (1998), Effect of enhanced manganese oxidation in the hyporheic zone on basin-scale geochemical mass balance, Water Resources Research, 34(4):623-636.





Harvey, J. W., J. K. Böhlke, M. A. Voytek, D. Scott, and C. R. Tobias (2013), Hyporheic zone denitrification: Controls on effective reaction depth and contribution to whole-stream mass balance, Water Resour. Res., 49, 6298-6316, doi:10.1002/wrcr.20492.





Hedin, L.O., von Fischer, J.C., Ostrom, N.E. Kennedy, B.P. Brown, M.G., Robertson, G.P.  (1998) Thermodynamic constraints on nitrogen transformations and other biogeochemical  processes at soil-stream interfaces. Ecology, 79(2), 684-703.





Kim, B. K. A., A. P. Jackman, and F. J. Triska (1992), Modeling biotic uptake by periphyton and transient hyporrheic storage of nitrate in a natural stream, Water Resour. Res., 28 (10), 2743–11 2752, 36. 





Kim, H., Hemond, H.F., Krumholz, L.R., and Cohen, B.A. (1995), In-situ biodegradation of toluene in a contaminated stream. Part 1. Field studies, Environmental Science and Technology, 14 29(1), 108-116, doi:10.1021/es00001a014.





Kimball, B. A., R. E. Broshears, K. E. Bencala, and D. M. McKnight (1994). Coupling of hydrologic transport and chemical-reactions in a stream affected by acid-mine drainage.  Environmental Science & Technology 28(12): 2065-2073.





Lautz, L., and R. Fanelli (2008), Seasonal biogeochemical hotspots in the streambed around restoration structures, Biogeochemistry, 91 (1), 85–104.





Malcolm, A., Soulsby, C., Youngson, A.F., Hannah, D.M. (2005), Catchment-scale controls on groundwater-surface water interactions in the hyporheic zone: Implications for salmon embryo survival. River Res. Applic., 21, 977–989.





O’Connor, B.L., and Harvey, J.W. (2008), Scaling hyporheic exchange and its influence on biogeochemical reactions in aquatic ecosystems. Water Resources Research, 44, W12423, doi:10.1029/2008WR007160.








3. A more thorough treatment of factors that influence stream temperature is needed. There is inadequate treatment of the role of upslope factors affecting the relative contributions of surface and shallow and deeper subsurface waters to channel flow.  Also, a more explicit treatment of the effects of hyporheic flow and storage and the resulting lag and attenuation effects that buffer temperature extremes is needed.  The latter discussion of subsurface effects should include a comparison to direct groundwater discharge in terms of its effects on stream temperature dynamics.  In addition, the treatment of the direct and indirect effects of upstream/upslope riparian shading, channel morphology, and channel network topology on stream temperature is currently inadequate.  Finally, we suggest an expanded discussion of how environmental alterations in channels and upslope areas influence temperature dynamics. The panel recommends that the report directly address the influence of temperature on connectivity. 





See for example:


Arrigoni, A. S., G. C. Poole, L. A. K. Mertes, S. J. O'Daniel, W. W. Woessner, and S. A.  Thomas (2008), Buffered, lagged, or cooled? Disentangling hyporheic influences on temperature cycles in stream channels, Water Resour. Res., 44, W09418, doi:10.1029/2007WR006480.





Hester, E.T., Doyle, M.W., Poole, G.C. (2009) The influence of in-stream structures on summer water temperatures via induced hyporheic exchange. Limnology and Oceanography, 54(1), 355-4 367.





Sawyer, A. H., M. Bayani Cardenas, and J. Buttles (2012), Hyporheic temperature dynamics and heat exchange near channel-spanning logs, Water Resour. Res., 48, W01529, doi:10.1029/2011WR011200.








4. The temporal dynamics of connections were addressed in the report, but could be expanded. The panel agreed that a separate section that better addresses temporal dynamics (magnitude, frequency, duration, timing) would be a welcome addition to this Chapter. For example, the panel agreed that connections that occur only during a short time of year are not necessarily unimportant. The report describes how even though headwater streams are periodically dry, over an annual cycle they can contribute a large fraction of the water in downstream ecosystems; however, the ecological consequences of these connections could be expanded.  In the current draft, there is not a short, comprehensive, paragraph that explicitly examines the temporal dynamics of connectivity for headwater streams (connecting perennial, intermittent, and ephemeral channels with variable source areas) and its effects on material and sediment transport and effects on downstream water quality. In addition, connectivity can be highly episodic, but this does not reduce is importance to downstream ecosystems inherently. 





There is also a need for more discussion and literature review on the importance of short duration floods and longer duration droughts and their effects on downstream ecosystems.  The panel recommended that the report adopt a more encompassing recognition of the important role of variable hydraulic residence times in river networks and their effects on storage and transformation of organic matter and nutrients in downstream waters. In addition, the role of humans in altering the temporal dimensions of connectivity (e.g. via water withdrawl or augmentation) should be considered in the report.  Overall, the panel suggested tightening the entire report to make it clear how intermittent and ephemeral streams are connected in space and time to downstream ecosystems. 





See for example:





Boano, F., R. Revelli, and L. Ridolfi (2013), Modeling hyporheic exchange with unsteady stream discharge and bedform dynamics, Water Resour. Res., 49, 4089–4099, doi:10.1002/wrcr.20322.





Constantz, J. (2008), Heat as a tracer to determine streambed water exchanges, Water Resour. Res., 44, W00D10, doi:10.1029/2008WR006996. 





Harvey, J. W., J. D. Drummond, R. L. Martin, L. E. McPhillips, A. I. Packman, D. J. Jerolmack, S. H. Stonedahl, A. Aubeneau, A. H. Sawyer, L. G. Larsen, and C. Tobias, 2012, Hydrogeomorphology of the hyporheic zone: Stream solute and fine particle interactions with a dynamic streambed.  Journal of Geophysical Research – Biogeosciences, Volume 117, G00N11, doi:10.1029/2012JG002043.





O'Connor, B. L., J. W. Harvey, and L. E. McPhillips (2012), Thresholds of flow-induced bed disturbances and their effects on stream metabolism in an agricultural river, Water Resour. Res., 48, W08504, doi:10.1029/2011WR011488. 








5. Improve the review of biological connectivity to demonstrate that movements of biota in downstream waters to use critical habitats in upstream and lateral habitats have strong effects on biological integrity. A more thorough treatment of biological connectivity would strengthen this chapter of the report.  Key points include:


a. Organisms require habitats that are dispersed throughout watersheds (i.e., their populations cannot persist without them), and many species move among these habitats during their life cycles.


b. Some species maintain populations in downstream receiving waters, but move upstream or laterally to use habitats that are dry seasonally and in some cases are dry several years in a row.  Thus, these intermittent or ephemeral habitats often can be critical to the biological integrity of downstream waters.


c. These mobile species range across many different taxa, even within fish, and include many more than those focused in the report, which are mainly salmon and other anadromous fish.  Many fish living solely in freshwater, and many other taxa including amphibians, reptiles, birds, mammals, and important invertebrates, require these habitats and move to access them.


d. When these upstream, lateral, and disconnected habitats are degraded or destroyed, data from comparative studies and experiments show that these animal populations decline or are extirpated entirely, showing that connectivity to these habitats is a key to the biological integrity of downstream waters.


e. Thus, ignoring these connections can create new threatened and endangered species, especially for highly imperiled vertebrate groups like amphibians, but also highly imperiled groups of invertebrates like mussels whose larvae are transported throughout watersheds by their fish hosts.





6. Human-modified headwater stream literature should be covered more extensively in the report. A number of panel members raised the issue of the lack of literature on human-modified headwater streams. The inclusion of this literature would provide information about how altering these systems have consequences for the water quality and biota of downstream ecosystems. Many headwater stream ecosystems are altered by human activity and these modifications often disrupt connectivity, which show the importance of headwaters to downstream areas in various landscapes. For example, the following alterations should be included in the review: agricultural ditches and tile drains, urban lined channels and buried streams, riparian tree removal, cattle grazing, gravel mining, channel diversions, low dams, grade control structures, stream restoration, and effluent dominated streams. Some of these alterations may reduce connections to downstream waters, but some alterations increase the frequency and magnitude of connections. In addition, human altered or even human created streams may have significant ecological functions and as a consequences can have effects on downstream waters. In addition, a discussion of the role of stream restoration and its effects on downstream waters would strengthen the report. 





See for example: 





Lautz, L., and R. Fanelli (2008), Seasonal biogeochemical hotspots in the streambed around restoration structures, Biogeochemistry, 91 (1), 85–104.





O’Connor, B.L., Hondzo, M., and Harvey, J.W. (2010), Predictive modeling of transient storage and nutrient uptake. Journal of Hydraulic Engineering 136(12)2010. ISSN 0733-9429/2010/12-1018–1032.








7. Highlight the role of headwater streams in aggregate (i.e., cumulative) effects on downstream ecosystems in this chapter as well. The panel recommends adding a section that explicitly deals with this topic.  There is a large literature on cumulative watershed effects of land use based on both modeling and empirical studies. Furthermore, the watershed modeling section could be improved. For example, the work based on SPARROW modeling was covered in the report, but results from other modeling approaches were not. 





See for example:


Alexander, R. B., J. K. Böhlke, E. W. Boyer, M. B. David, J. W. Harvey, P. J. Mulholland, S. P. Seitzinger, C. R. Tobias, C. Tonitto, and W. M. Wollheim (2009), Dynamic modeling of  nitrogen losses in river networks unravels the coupled effects of hydrological and  biogeochemical processes, Biogeochemistry, 93, 91-116.





Böhlke, J. K., R. C. Antweiler, J. W. Harvey, A. E. Laursen, L. K. Smith, R. L. Smith, and M. A. 3 Voytek (2009), Multi-scale measurements and modeling of denitrification in streams with varying flow and nitrate concentration in the upper Mississippi River basin, USA,  Biogeochemistry, 93, 117-141, doi:10.1007/s10533-008-9282-8.





Helton, A. M., Poole, G. C., Meyer, J. L., Wollheim, W. M., Peterson, B. J., Mulholland P. J.,  Bernhardt, E. S., Stanford, J. A., Arango, C., Ashkenas, L. R., Cooper, L. W., Dodds, W. K.,  Gregory, S. V., Hall, R. O., Hamilton, S. K., Johnson, S. L., McDowell, W. H., Potter, J. D.,  Tank, J. L., Thomas, S. M., Valett, H. M., Webster, J. R., and Zeglin, L. (2011). Thinking outside the channel: modeling nitrogen cycling in networked river ecosystems. Front. Ecol.  Environ., 9 (4), 229-238, doi:10.1890/080211.








8. The effects of streamside vegetation (i.e., riparian zones or areas) on stream ecosystems should be expanded in this report. Many of these effects are not necessarily associated with riparian wetland function (e.g., effects of leaf letter inputs on downstream food resources, effects of woody debris on channel morphology, sediment and organic matter storage, hydrologic retention, stream temperature, etc.). These effects occur along the entire longitudinal profile, but are especially intense in headwater streams. 





9. The panel suggests that the addition of a section that treats thoroughly the food-web connections from riparian zones to streams that support aquatic organisms would strengthen the report.  Although the report focuses on strictly aquatic connections, organisms that define the biological integrity of downstream waters are embedded in food webs, and these food webs transcend aquatic-terrestrial boundaries.  Key points include:


a. Streams receive leaves, wood, and other plant litter from riparian vegetation, and these supply carbon and nutrients to biota ranging from microbes to invertebrates, which in turn feed larger invertebrates, fish, amphibians, reptiles, birds, and mammals.


b. Streams also receive terrestrial invertebrates, which are used directly as prey by fish and amphibians, either in the same reach, or after flowing downstream from headwaters into reaches that support these predators.


c. As a result, these linkages are critical to maintaining the biological integrity of the Nation’s waters, and data from comparative studies and experiments support the generalization that cutting off these connections can cause emigration or extirpation of these organisms. 


d. Finally, food webs integrate aquatic and terrestrial landscapes and therefore provide a useful lens through which to view connectivity in aquatic ecosystems.





10. The panel recommends that text be added to the report that clarifies the selection of the case studies presented.  In addition, a case study that focuses on human dominated systems might be a logical place to add information about the role of human dominated systems for downstream waters. For example, the Rio Grande case study on arid rivers  could be expanded as it provides excellent examples of human-modified systems.





11.  The panel suggested that there be additional attention to the strength/degree of connectivity.  This could be addressed in this chapter about headwater streams, but could also be addressed throughout the report.  The panel agreed that a focused discussion of the relative strength/degree of connectivity for intermittent, ephemeral, and variable source areas needs further discussion.  A way that this might be approached is through the discussion of the frequency, duration, and magnitude of surface and subsurface connections.  Importantly, it is known that subsurface connections often persist after surface connections disappear.  This subsurface flow may provide an important connection from an ephemeral stream to downstream waters.  In addition, as discussed above in point #4 even short duration surface water connections in source water areas and ephemeral streams may have substantial effects on the chemistry and biology of downstream waters. 





The panel recommends that the degree/strength of connections should be highlighted or discussed in each major subsection of this chapter of the report (e.g. temperature, chemical, biological, etc.).  








See for example: 





[bookmark: _GoBack]Larsen, L.G., J. Choi, M.K. Nungesser, and J.W. Harvey, 2012, Directional Connectivity in Hydrology and Ecology, Ecological Applications, doi: 10.1890/11-1948.1.
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Date: Wed, Jan 22, 2014 at 1:46 PM

Subject: Re: Revised section 3A of Connectivity report
To: Charles Hawkins <chuck.hawkins@usu.edu>
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Question 3(a) 





The panel recommends that the report be expanded to include further discussion of the following:





· Hydrologic exchange flows between main channels and off channel areas  


· Naturally occurring chemical constituents other than nutrients (N, P) and contaminants


· Multiple factors that influence stream temperature 


· Biological connectivity 


· Temporal dynamics of connections 


· Human-modified headwater streams 


· Headwater streams in aggregate/cumulative 


· Nutrient and contaminant transformations  


· Streamside vegetation (i.e., riparian zones or areas) 


· Food web dynamics


· Strength/degree of connectivity





The SAB panel members were universally impressed with Chapter 4 and its excellent review of the literature that describes the connectivity of headwater streams to downstream waters. The panel agreed that the report documents the current scientific understanding that there are numerous ways that headwater streams are connected to downstream ecosystems and that these connections are essential in promoting the physical, chemical, and biological integrity of downstream ecosystems. The connections between headwaters and downstream ecosystems are well established as a foundational concept in stream ecology.  





The Panel agreed that the review was based on pertinent literature and the text was strongly grounded in current scientific understanding.  The following recommendations represent ways to improve the document. We have numbered these comments for ease of discussion, but they are not numbered in order of importance. In addition to these general comments, detailed comments and referral to relevant literature are included in the preliminary comments from the panel. 





      1. Improve the review of hydrologic exchange flows between main channels and off channel areas.  Include discussion of exchanges between main channels and relatively slow moving subsurface waters and surface waters located at channel margins, in pools, and in recirculating eddies.  Include a more complete discussion of the processes involved and give more attention to spatial and temporal variability. 


a. Include a broader discussion of associated biogeochemical transformations that change the form and mobility of dissolved chemicals with effects on downstream water quality.  Expand the discussion beyond just nitrate removal by including phosphorus as well as examples of fate and transport of contaminants such as toxic metals and organic contaminants (see 2 below).  


b. Extend the discussion to communicate how surface-subsurface water interactions affect stream temperature, and habitat for fish and other organisms, including when surface water contracts but subsurface flow is present (see 3 below).  


For a broader discussion of hyporheic processes see for example:


Buffington, J. M., and D. Tonina (2009), Hyporheic exchange in mountain rivers II: Effects of channel morphology on mechanics, scales, and rates of exchange, Geography Compass, 3, doi:10.1111/j.1749-8198.2009.00225.x.


Karwan, D. L. and J. E. Saiers (2012). Hyporheic exchange and streambed filtration of suspended particles. Water Resour. Res., 48, W01519, doi: 10.1029/2011WR011173.


Poole, G. C., J. A. Stanford, S. W. Running, and C. A. Frissell (2006), Multiscale geomorphic drivers of groundwater flow paths: subsurface hydrologic dynamics and hyporheic habitat diversity, J. N. Am. Benthol. Soc., 25 (2), 288–303.


Sawyer, A.H., Cardenas, M.B., Buttles, J. (2011) Hyporheic exchange due to channel-spanning logs. Water Res. Resour., 47, W08502. 


Stonedahl, S.H., Harvey, J.W., Wörman, A., Salehin, M., and Packman, A.I. (2010), A multiscale model for integrating hyporheic exchange from ripples to meanders, Water Resour. Res., 46, W12539, doi:10.1029/2009WR008865.


2. Discussion of naturally occurring chemical constituents other than nutrients (N, P) and contaminants and consideration of nutrient and contaminant transformation could be expanded. 


a. The report needs a more thorough characterization of upslope (surface and subsurface) effects of geology, soils, and hydrology on overall water chemistry (e.g., conductivity, alkalinity, pH, major cations, etc) and the consequences of altering these upslope processes on downstream water chemistry and associated ecological responses. 


b. The role of nutrient spiraling as a demonstration of connections between headwaters and downstream ecosystems was covered in the report, but more attention to the important transformations that affect mobility, toxicity, and time lags of storage or degree of removal that occurs and how it affects downstream loading of nutrients and contaminants would strengthen the report. In addition, some additional attention to sediment bound contaminants and their downstream movement and effects on downstream waters should be discussed further. 





See for example:


Baker, M. A., H. M. Valett, and C. N. Dahm (2000), Organic carbon supply and metabolism in a near-stream groundwater ecosystem, Ecology, 81, 3133-3148.





Bourg, A. C. M., and C. Bertin (1993), Biogeochemical processes during the infiltration of river water into an alluvial aquifer, Env. Sci. Technol., 27(4), 661-666.





Conant Jr., B., J. A. Cherry, and R. W. Gillham (2004), A PCE groundwater plume discharging to a river: influence of the streambed and near-river zone on contaminant distributions. J. Contam. Hydrol. 73(1-4), 249-279, doi:10.1016/j.jconhyd.2004.04.001.





Doyle, M. W., E. H. Stanley, and J. M. Harbor (2003), Hydrogeomorphic controls on phosphorus retention in streams, Water Resources Research, 39(6), 1147.





Ensign, S. H., M. F. Piehler, M. W. Doyle (2008), Riparian zone denitrification affects nitrogen flux through a tidal freshwater river. Biogeochemistry, 91, 133-150.





Fuller, C.C., and Harvey, J.W. (2000), Reactive uptake of trace metals in the hyporheic zone of a mining-contaminated stream, Pinal Creek, Arizona. Environmental Science and Technology, 34, 6 1150-1155.





Harvey, J.W., and C.C. Fuller (1998), Effect of enhanced manganese oxidation in the hyporheic zone on basin-scale geochemical mass balance, Water Resources Research, 34(4):623-636.





Harvey, J. W., J. K. Böhlke, M. A. Voytek, D. Scott, and C. R. Tobias (2013), Hyporheic zone denitrification: Controls on effective reaction depth and contribution to whole-stream mass balance, Water Resour. Res., 49, 6298-6316, doi:10.1002/wrcr.20492.





Hedin, L.O., von Fischer, J.C., Ostrom, N.E. Kennedy, B.P. Brown, M.G., Robertson, G.P.  (1998) Thermodynamic constraints on nitrogen transformations and other biogeochemical  processes at soil-stream interfaces. Ecology, 79(2), 684-703.





Kim, B. K. A., A. P. Jackman, and F. J. Triska (1992), Modeling biotic uptake by periphyton and transient hyporrheic storage of nitrate in a natural stream, Water Resour. Res., 28 (10), 2743–11 2752, 36. 





Kim, H., Hemond, H.F., Krumholz, L.R., and Cohen, B.A. (1995), In-situ biodegradation of toluene in a contaminated stream. Part 1. Field studies, Environmental Science and Technology, 14 29(1), 108-116, doi:10.1021/es00001a014.





Kimball, B. A., R. E. Broshears, K. E. Bencala, and D. M. McKnight (1994). Coupling of hydrologic transport and chemical-reactions in a stream affected by acid-mine drainage.  Environmental Science & Technology 28(12): 2065-2073.





Lautz, L., and R. Fanelli (2008), Seasonal biogeochemical hotspots in the streambed around restoration structures, Biogeochemistry, 91 (1), 85–104.





Malcolm, A., Soulsby, C., Youngson, A.F., Hannah, D.M. (2005), Catchment-scale controls on groundwater-surface water interactions in the hyporheic zone: Implications for salmon embryo survival. River Res. Applic., 21, 977–989.





O’Connor, B.L., and Harvey, J.W. (2008), Scaling hyporheic exchange and its influence on biogeochemical reactions in aquatic ecosystems. Water Resources Research, 44, W12423, doi:10.1029/2008WR007160.








3. A more thorough treatment of factors that influence stream temperature is needed. There is inadequate treatment of the role of upslope factors affecting the relative contributions of surface and shallow and deeper subsurface waters to channel flow.  Also, a more explicit treatment of the effects of hyporheic flow and storage and the resulting lag and attenuation effects that buffer temperature extremes is needed.  The latter discussion of subsurface effects should include a comparison to direct groundwater discharge in terms of its effects on stream temperature dynamics.  In addition, the treatment of the direct and indirect effects of upstream/upslope riparian shading, channel morphology, and channel network topology on stream temperature is currently inadequate.  Finally, we suggest an expanded discussion of how environmental alterations in channels and upslope areas influence temperature dynamics. The panel recommends that the report directly address the influence of temperature on connectivity. 





See for example:


Arrigoni, A. S., G. C. Poole, L. A. K. Mertes, S. J. O'Daniel, W. W. Woessner, and S. A.  Thomas (2008), Buffered, lagged, or cooled? Disentangling hyporheic influences on temperature cycles in stream channels, Water Resour. Res., 44, W09418, doi:10.1029/2007WR006480.





Hester, E.T., Doyle, M.W., Poole, G.C. (2009) The influence of in-stream structures on summer water temperatures via induced hyporheic exchange. Limnology and Oceanography, 54(1), 355-4 367.





Sawyer, A. H., M. Bayani Cardenas, and J. Buttles (2012), Hyporheic temperature dynamics and heat exchange near channel-spanning logs, Water Resour. Res., 48, W01529, doi:10.1029/2011WR011200.








4. The temporal dynamics of connections were addressed in the report, but could be expanded. The panel agreed that a separate section that better addresses temporal dynamics (magnitude, frequency, duration, timing) would be a welcome addition to this Chapter. For example, the panel agreed that connections that occur only during a short time of year are not necessarily unimportant. The report describes how even though headwater streams are periodically dry, over an annual cycle they can contribute a large fraction of the water in downstream ecosystems; however, the ecological consequences of these connections could be expanded.  In the current draft, there is not a short, comprehensive, paragraph that explicitly examines the temporal dynamics of connectivity for headwater streams (connecting perennial, intermittent, and ephemeral channels with variable source areas) and its effects on material and sediment transport and effects on downstream water quality. In addition, connectivity can be highly episodic, but this does not reduce is importance to downstream ecosystems inherently. 





There is also a need for more discussion and literature review on the importance of short duration floods and longer duration droughts and their effects on downstream ecosystems.  The panel recommended that the report adopt a more encompassing recognition of the important role of variable hydraulic residence times in river networks and their effects on storage and transformation of organic matter and nutrients in downstream waters. In addition, the role of humans in altering the temporal dimensions of connectivity (e.g. via water withdrawl or augmentation) should be considered in the report.  Overall, the panel suggested tightening the entire report to make it clear how intermittent and ephemeral streams are connected in space and time to downstream ecosystems. 





See for example:





Boano, F., R. Revelli, and L. Ridolfi (2013), Modeling hyporheic exchange with unsteady stream discharge and bedform dynamics, Water Resour. Res., 49, 4089–4099, doi:10.1002/wrcr.20322.





Constantz, J. (2008), Heat as a tracer to determine streambed water exchanges, Water Resour. Res., 44, W00D10, doi:10.1029/2008WR006996. 





Harvey, J. W., J. D. Drummond, R. L. Martin, L. E. McPhillips, A. I. Packman, D. J. Jerolmack, S. H. Stonedahl, A. Aubeneau, A. H. Sawyer, L. G. Larsen, and C. Tobias, 2012, Hydrogeomorphology of the hyporheic zone: Stream solute and fine particle interactions with a dynamic streambed.  Journal of Geophysical Research – Biogeosciences, Volume 117, G00N11, doi:10.1029/2012JG002043.





O'Connor, B. L., J. W. Harvey, and L. E. McPhillips (2012), Thresholds of flow-induced bed disturbances and their effects on stream metabolism in an agricultural river, Water Resour. Res., 48, W08504, doi:10.1029/2011WR011488. 








5. Improve the review of biological connectivity to demonstrate that movements of biota in downstream waters to use critical habitats in upstream and lateral habitats have strong effects on biological integrity. A more thorough treatment of biological connectivity would strengthen this chapter of the report.  Key points include:


a. Organisms require habitats that are dispersed throughout watersheds (i.e., their populations cannot persist without them), and many species move among these habitats during their life cycles.


b. Some species maintain populations in downstream receiving waters, but move upstream or laterally to use habitats that are dry seasonally and in some cases are dry several years in a row.  Thus, these intermittent or ephemeral habitats often can be critical to the biological integrity of downstream waters.


c. These mobile species range across many different taxa, even within fish, and include many more than those focused in the report, which are mainly salmon and other anadromous fish.  Many fish living solely in freshwater, and many other taxa including amphibians, reptiles, birds, mammals, and important invertebrates, require these habitats and move to access them.


d. When these upstream, lateral, and disconnected habitats are degraded or destroyed, data from comparative studies and experiments show that these animal populations decline or are extirpated entirely, showing that connectivity to these habitats is a key to the biological integrity of downstream waters.


e. Thus, ignoring these connections can create new threatened and endangered species, especially for highly imperiled vertebrate groups like amphibians, but also highly imperiled groups of invertebrates like mussels whose larvae are transported throughout watersheds by their fish hosts.





6. Human-modified headwater stream literature should be covered more extensively in the report. A number of panel members raised the issue of the lack of literature on human-modified headwater streams. The inclusion of this literature would provide information about how altering these systems have consequences for the water quality and biota of downstream ecosystems. Many headwater stream ecosystems are altered by human activity and these modifications often disrupt connectivity, which show the importance of headwaters to downstream areas in various landscapes. For example, the following alterations should be included in the review: agricultural ditches and tile drains, urban lined channels and buried streams, riparian tree removal, cattle grazing, gravel mining, channel diversions, low dams, grade control structures, stream restoration, and effluent dominated streams. Some of these alterations may reduce connections to downstream waters, but some alterations increase the frequency and magnitude of connections. In addition, human altered or even human created streams may have significant ecological functions and as a consequences can have effects on downstream waters. In addition, a discussion of the role of stream restoration and its effects on downstream waters would strengthen the report. 





See for example: 





Lautz, L., and R. Fanelli (2008), Seasonal biogeochemical hotspots in the streambed around restoration structures, Biogeochemistry, 91 (1), 85–104.





O’Connor, B.L., Hondzo, M., and Harvey, J.W. (2010), Predictive modeling of transient storage and nutrient uptake. Journal of Hydraulic Engineering 136(12)2010. ISSN 0733-9429/2010/12-1018–1032.








7. Highlight the role of headwater streams in aggregate (i.e., cumulative) effects on downstream ecosystems in this chapter as well. The panel recommends adding a section that explicitly deals with this topic.  There is a large literature on cumulative watershed effects of land use based on both modeling and empirical studies. Furthermore, the watershed modeling section could be improved. For example, the work based on SPARROW modeling was covered in the report, but results from other modeling approaches were not. 





See for example:


Alexander, R. B., J. K. Böhlke, E. W. Boyer, M. B. David, J. W. Harvey, P. J. Mulholland, S. P. Seitzinger, C. R. Tobias, C. Tonitto, and W. M. Wollheim (2009), Dynamic modeling of  nitrogen losses in river networks unravels the coupled effects of hydrological and  biogeochemical processes, Biogeochemistry, 93, 91-116.





Böhlke, J. K., R. C. Antweiler, J. W. Harvey, A. E. Laursen, L. K. Smith, R. L. Smith, and M. A. 3 Voytek (2009), Multi-scale measurements and modeling of denitrification in streams with varying flow and nitrate concentration in the upper Mississippi River basin, USA,  Biogeochemistry, 93, 117-141, doi:10.1007/s10533-008-9282-8.





Helton, A. M., Poole, G. C., Meyer, J. L., Wollheim, W. M., Peterson, B. J., Mulholland P. J.,  Bernhardt, E. S., Stanford, J. A., Arango, C., Ashkenas, L. R., Cooper, L. W., Dodds, W. K.,  Gregory, S. V., Hall, R. O., Hamilton, S. K., Johnson, S. L., McDowell, W. H., Potter, J. D.,  Tank, J. L., Thomas, S. M., Valett, H. M., Webster, J. R., and Zeglin, L. (2011). Thinking outside the channel: modeling nitrogen cycling in networked river ecosystems. Front. Ecol.  Environ., 9 (4), 229-238, doi:10.1890/080211.








8. The effects of streamside vegetation (i.e., riparian zones or areas) on stream ecosystems should be expanded in this report. Many of these effects are not necessarily associated with riparian wetland function (e.g., effects of leaf letter inputs on downstream food resources, effects of woody debris on channel morphology, sediment and organic matter storage, hydrologic retention, stream temperature, etc.). These effects occur along the entire longitudinal profile, but are especially intense in headwater streams. 





9. The panel suggests that the addition of a section that treats thoroughly the food-web connections from riparian zones to streams that support aquatic organisms would strengthen the report.  Although the report focuses on strictly aquatic connections, organisms that define the biological integrity of downstream waters are embedded in food webs, and these food webs transcend aquatic-terrestrial boundaries.  Key points include:


a. Streams receive leaves, wood, and other plant litter from riparian vegetation, and these supply carbon and nutrients to biota ranging from microbes to invertebrates, which in turn feed larger invertebrates, fish, amphibians, reptiles, birds, and mammals.


b. Streams also receive terrestrial invertebrates, which are used directly as prey by fish and amphibians, either in the same reach, or after flowing downstream from headwaters into reaches that support these predators.


c. As a result, these linkages are critical to maintaining the biological integrity of the Nation’s waters, and data from comparative studies and experiments support the generalization that cutting off these connections can cause emigration or extirpation of these organisms. 


d. Finally, food webs integrate aquatic and terrestrial landscapes and therefore provide a useful lens through which to view connectivity in aquatic ecosystems.





10. The panel recommends that text be added to the report that clarifies the selection of the case studies presented.  In addition, a case study that focuses on human dominated systems might be a logical place to add information about the role of human dominated systems for downstream waters. For example, the Rio Grande case study on arid rivers  could be expanded as it provides excellent examples of human-modified systems.





11.  The panel suggested that there be additional attention to the strength/degree of connectivity.  This could be addressed in this chapter about headwater streams, but could also be addressed throughout the report.  The panel agreed that a focused discussion of the relative strength/degree of connectivity for intermittent, ephemeral, and variable source areas needs further discussion.  A way that this might be approached is through the discussion of the frequency, duration, and magnitude of surface and subsurface connections.  Importantly, it is known that subsurface connections often persist after surface connections disappear.  This subsurface flow may provide an important connection from an ephemeral stream to downstream waters.  In addition, as discussed above in point #4 even short duration surface water connections in source water areas and ephemeral streams may have substantial effects on the chemistry and biology of downstream waters. 





The panel recommends that the degree/strength of connections should be highlighted or discussed in each major subsection of this chapter of the report (e.g. temperature, chemical, biological, etc.).  








See for example: 





[bookmark: _GoBack]Larsen, L.G., J. Choi, M.K. Nungesser, and J.W. Harvey, 2012, Directional Connectivity in Hydrology and Ecology, Ecological Applications, doi: 10.1890/11-1948.1.
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From: Emma Rosi-Marshall [rosimarshalle@caryinstitute.org]
Sent: Wednesday, January 08, 2014 2:28 PM

To: Fausch,Kurt; Harvey, Judson; Charles Hawkins; Amanda D. Rodewald;
Armitage, Thomas
Subject: Revised section 3A of Connectivity report

Dear Group Members,

I have incorporated the comments from other panelists into our response to Charge Question
3A. 1 would appreciate if you all can look at this and let me know if you have additional
suggestions for text to be included.

In light of our 31 Jan deadline,

Ike to speak as a group, may | request that we
meet before then? Please let me know what you think of the revisions that | have made so
far. 1 welcome any and all comments/edits.

Sincerely,
Emma

Emma J. Rosi-Marshall

Associate Scientist

Cary Institute of Ecosystem Studies
2801 Sharon Turnpike AB
Millbrook, NY 12545
845-677-7600 ext 232

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall

Jud Harvey

USGS

430 National Center
Reston, VA 20192
703-648-5876

https://profile.usgs.gov/jwharvey
http://water.usgs.gov/nrp/jharvey/site/index.html
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From: Armitage, Thomas

To: liohnson@d.umn.edu; emily.bernhardt@duke.edu
Cc: Goodman, lris

Date: Friday, January 17, 2014 3:42:00 PM
Attachments: Lentic systems_5A and 5B draft 1_17 14LBJ.docx

RESPONSE DRAFT FOR CHARGE 5b (2).docx

Lucinda and Emily,

I would like to send the responses to charge questions 5(a) and 5(b) to the subgroup for review but
would like clarification on which versions to send. Lucinda sent me a combined 5(a)/5(b) draft
developed by Mike Josselyn with her comments inserted (attached). Emily sent me a different draft
of the 5(b) response (attached). We could send both of these to the subgroup for review and
discussion. Please let me know if you want me to do that. | am in the process of scheduling a call
and would like to send this out by Tuesday (1/21). Thanks.

Tom

3k 3k 3k sk sk 3k skosk 3k skosk 3k sk 3k sk sk sk ok sk ke
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

From: [ (it (N O Behalf Of Lucinda

Johnson

Sent: Friday, January 17, 2014 11:16 AM

To: Mike Josselyn

Cc: Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: Re: Suggested working document

Hi Folks;

Thank you Mike for putting the comments together into a draft comment document. | had
tried to pull out the main points from each section into a summary with detailed comments
below. This is a suggestion, which follows the general format used by the framework group,
and | think it is useful.

I have not had time to digest the suggestions of the framework group, so | didn't make a
summary statement about the terminology. We might have to see how everyone in the group
feels about this.
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Lentic systems: Wetlands and Open Waters with Potential for Unidirectional Hydrologic Flows to Rivers and Lakes, Including “Geographically Isolated Wetlands”





5(a) Section 5.4 of the draft Report reviews the literature on the directional (downstream) connectivity and effects of wetlands and certain open waters, including “geographically isolated wetlands,” with potential for unidirectional hydrologic flows to rivers and lakes. Please comment on whether the Report includes the most relevant published peer reviewed literature with respect to these types of wetlands and open waters. Please also comment on whether the literature has been correctly summarized. Please identify any published peer reviewed studies that should be added to the Report, any cited literature that is not relevant to the review objectives of the Report, and any corrections that may be needed in the characterization of the literature.


Summary of Comments:


1. The Panel believes that some additional literature can be added with further research by the EPA and also recommends that additional citations on biological connections, especially those which analyze material flows generated by avian fauna be added


2. The exclusive focus on hydrologic connections does not account for important biological exchanges that can strongly influence the integrity of downstream waters; the panel recommends that the report be reorganized around the types of connections between wetlands and downstream waters- including surface water, ground water and biological, with specific attention paid to the gradients of these pathways. 


3. Spatial landscape position and scale should be considered in the evaluation of the degree of connectivity, since regional context (e.g., geology, climate, landforms, surficial sediments) are major drivers of the temporal and spatial scales of hydrologic linkages.  This will likely provide further rationale for treating wetland complexes as aggregates rather than as individual units.


4. The report should include a discussion about current and past (legacy) human disturbances that alter the type, strength and magnitude of connectivity pathways.


5. [bookmark: _GoBack]PLACEHOLDER SUMMARY STATEMENT ABOUT USE OF TERMINOLOGY PENDING GROUP DISCUSSION





Detailed Comments:


Overall, the Panel finds that the report has captured the most relevant literature on wetlands under the Report’s definition of “unilateral wetland” including geographically isolated wetlands. Major reviews that have been included in the peer review literature have been included in the bibliography. The Panel believes that some additional literature from 2013 can be added with further research by the EPA and also recommends that additional citations on biological connections, especially those which analyze material flows generated by avian fauna be added[footnoteRef:1]. Connections between unidirectional wetlands and downstream waters made by major assemblages of species such as amphibians, birds, reptiles, and invertebrates could then be further discussed. Biological exchanges potentially influence the biological integrity of downstream waters through (1) bulk exchange of materials (e.g., energy, nutrients, contaminants), introduction of disease vectors or other living matter, or (2) contribution to biotic integrity of downstream waters through provision of habitat that is essential for completion of life cycle of downstream species. [1:  Panel members have provided additional references in their individual comments.   ] 



The Panel recommends that the Conceptual Framework as discussed earlier in this document be utilized as a means to discuss the types of hydrologic connections that occur within unidirectional wetlands. It may be preferred to move away from adopting a new classification or terminology as used in the Draft Report as it implies a one way flow pattern, when in fact, there may be many dimensions to connectivity, not only in relation to surface and subsurface water flows, but to chemical and biological connectivity as well. It may be best to utilize a terminology that is already well ensconced in the scientific literature such as geographically isolated wetlands or the hydrogeomorphic classification system that focuses on depressional and slope landscape features. Alternatively, several Panel members have suggested a terminology that categorizes the bidirectional wetlands as those within floodplains and unidirectional wetlands as those not within a floodplain, e.g. non-floodplain wetlands.


The Panel recommends that the report be reorganized around the types of connections between wetlands and downstream waters- including surface water, ground water and biological, with specific attention paid to the gradients of these pathways (see diagram).  The analysis should focus more on the degree of connectivity (magnitude, duration, frequency) rather than the presence of a connection.  The Panel believes that such an analysis can be done and would be useful in determining the significance of such a connection. We have suggested one conceptual way to describe this approach in Figure X. Since connectivity is expressed along a gradient, it should be acknowledged that there are bodies of water that are weakly (minimally) hydrologically connected and it is important to define this end of the gradient.  Further, isolation should be expressed in terms of this conceptual approach.  The Draft Report should recognize that there are bodies of water that are not (or minimally) connected and it is important to define this end of the gradient - terminal salt lakes, playas. A general discussion of the linkage types (e.g. hydrologic, chemical, biota) that evaluates the literature in terms of their role in affecting downstream water quality should be included (perhaps with examples in case histories).  


[image: ]Figure X  Framework representing the potential consequences of changes to downstream waters with increases in the magnitude, duration, and frequency of surface and subsurface connections.	Comment by Lucinda Johnson: This caption might benefit from some additional text to clarify things like “novelty  of chemistry” .  





Functional characteristics of interest are differentially affected by the type and characteristics of connections. This framework is envisioned as a potential management tool for mapping the functional characteristics (e.g., source, sink, refugee, lag, transformation) of specific constituents across different regions to assess the consequences and relative extent of hydrologic and biological flows from unidirectional wetlands to downstream waters.  Temporal and spatial scales of connections should be addressed explicitly with a discussion of the magnitude, frequency and duration of connections quantified.   In particular, the Panel recommends that the EPA examine connectivity through a range of time scales (e.g. days vs thousands of years) to establish the magnitude, duration and frequency of connections.   The time frame for groundwater dynamics occurs at different scale than that of surface and subsurface flows.  Note that low frequency, but high magnitude events can potentially radically change the chemical environment through the introduction of novel chemicals.     


Spatial landscape position and scale should be considered, e.g. distance from and size of wetlands (or similar wetland types) in the evaluation of the degree of connectivity. Regional context (e.g., geology, climate, landforms, surficial sediments) are major drivers of the temporal and spatial scales of hydrologic linkages. This will likely provide further rationale for treating wetland complexes as aggregates rather than as individual units.


The Draft Report tends to focus entirely on natural wetland systems or those with minimal disturbance.   Human disturbance (and legacies) alter type, strength and magnitude of connectivity pathways.  Some types of disturbances promote connections where none existed, others alter existing connection type or the novelty of chemistry / biology. In addition, there are many instances where man-made isolated wetlands occur within the landscape. These features are often found behind levees or within isolated parcels within urban landscapes and do not have the same ecosystem functions as natural wetlands.  The Draft Report should acknowledge these types of alterations or man-made habitats and incorporate a discussion about current and past (legacy) human disturbances that alter the type, strength and magnitude of connectivity pathways.





5(b) Conclusion (3) in section 1.4.3 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 5(a) above. Please comment on whether the conclusions and findings in section 1.4.3 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported.


Summary of Comments:	Comment by Lucinda Johnson: I took a very quick crack at pulling out the main topics for this summary.  It is still incomplete.


1. Panel members recognize the four pathways by which unidirectional wetlands can be connected to downstream waters: via surface, shallow subsurface or groundwater flowpaths or through the movement of biota.


2. Most panel members disagree with the conclusion that there was insufficient information to evaluate or generalize about the degree of connectivity or downstream effects in unidirectional landscape settings. 


3. The Panel suggests that the third conclusion must explicitly recognize connectivity as a gradient rather than a dichotomous, categorical variable. Further, hydrologic connectivity gradient should be expressed in terms of their magnitude, duration and frequency.


4. The Key Findings section should be revised to remove references to specific studied.





The Panel suggests, as has been done for prior conclusions, that the authors remove references to specific studies within the text of the key findings. As these are intended to summarize general themes arising from a broad literature synthesis, we feel that it is disingenuous to attribute these overarching findings to one or a few specific studies


Many members of the Panel expressed discomfort or concern about the inclusion of the sentence “The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings” and the Panel recommends that EPA remove this sentence as it is inconsistent with the synthesized literature it is intended to summarize.   Within the text of the third conclusion, the authors should explicitly recognize the four pathways by which unidirectional wetlands can be connected to downstream waters: via surface, shallow subsurface or groundwater flowpaths or through the movement of biota. It is the magnitude of material, water or biotic fluxes between a wetland and downstream waters rather than the simple presence or absence of a connection that determines the strength of the linkage between a wetland and downstream waters.


The Panel is concerned that the third conclusion, as currently stated suggests that even minimal hydrologic connections are more important than any biological connection (no matter how large the flux) - we suggest that this emphasis must shift in order to account for strong connections along any of the four pathways of connection.  If the goal of defining and estimating connectivity is to protect downstream waters, the interpretation must move from a dichotomous, categorical distinction (connected vs not connected) towards a gradient approach that recognizes variation in the strength, duration and magnitude of those connection.


The Panel suggests that the third conclusion must explicitly recognize connectivity as a gradient rather than a dichotomous, categorical variable. We would suggest the authors open the conclusion with something along the lines of the following sentence:


“Over sufficiently long time scales all aquatic habitats are connected to downstream waters through the transfer of water, chemicals or biota, yet the magnitude and effects of these connections vary widely across wetlands.”


The Panel concurred that the conclusions should encompass connectivity beyond hydrologic ones, and that the frequency, magnitude, and duration of these several connections should be considered. 


The Panel articulated modified versions of several of the key findings that we feel are consistent with the literature synthesis performed and our own expert knowledge of the subject.  We offer these revised findings as a straw man to stimulate conversation and revision in response to significant concerns that: a) the original conclusions (5b) did not match the text that preceded it (5a) and b) there was too little attention paid to biological connections.


Specific Comments Regarding Key Findings:


Suggested additional key finding on BIOLOGICAL FUNCTIONS of unidirectional wetlands →


Wetlands provide unique and important habitats for many organisms, both common and rare. Some of these organisms require multiple types of waters to complete their full life cycle, including downstream waters. Other organisms, especially abundant species, play important roles in transferring energy and materials between wetlands and downstream waters.


Suggested additional key finding on BIOLOGICAL CONNECTIVITY between unidirectional wetlands and downstream waters to parallel the above finding on “hydrologic connectivity”→ 


Biological connectivity can occur between [unidirectional] wetlands and downstream waters through two major mechanisms. Activities by biological organisms within wetlands (e.g., foraging, breeding, roosting) can change the amount, concentration, and density of organic and/or inorganic components within the water column or soils, which can be transmitted down-gradient by fluxes of surface water or groundwater. Movements of animals (i.e., macroinvertebrates, fish, amphibians, reptiles, birds, mammals) and plants (i.e., seeds, propagules, including colonization by invasive species) can occur among waters with varying frequency, duration, and distance. Many species in these groups that use both stream and wetland habitats are capable of dispersal distances equal to or greater than distances between many [unidirectional] wetlands and river networks. Migratory waterbirds (e.g., waterfowl, shorebirds, waders, colonial species) can be an important vector of long-distance dispersal of plants, invertebrates, parasites, and disease organisms between these waters and the river network. In addition, the magnitude of translocated biomass and nutrients can be substantial, when large numbers of individuals move temporarily, periodically, or permanently between waters. [Additional citations to be provided by Brooks]


g. [Unidirectional] wetlands occur along a gradient of hydrologic connectivity with respect to river networks, lakes, or marine/estuarine water bodies. This gradient includes, for example, wetlands that serve as origins for stream channels that have permanent surface water connections to the river network; wetlands with outlets to stream channels that discharge to deep groundwater aquifers; geographically isolated wetlands that have local groundwater or occasional surface water connections to downstream waters; and isolated wetlands that have minimal hydrologic connection to other water bodies (but which could include surface and subsurface connections to other wetlands). 


We propose adding two additional key findings that summarize important information from the main body of the document that was not emphasized in the original wording of the key findings 


→ #. Spatial proximity is an important determinant of the magnitude, frequency and duration of connections between wetlands and rivers that will ultimately influence the fluxes of water, materials and biota between wetlands and downstream waters.


→ #. The cumulative influence of many individual wetlands within watersheds can strongly affect the hydrology, biology and chemistry of downstream waters. Because of their aggregated influence, it is important any evaluation of changes to individual wetlands is considered in the context of past and predicted changes to other wetlands within the same watershed.
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RESPONSE DRAFT FOR CHARGE 5b





Please note that all text shown in gray is taken directly from the EPA Connectivity report. All plain text is provided by the ERB. Text shown in blue is offered as potential revised or new text for consideration by the authors of the report.





THE CHARGE


5(b) 





Conclusion (3) in section 1.4.3 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 5(a) above. Please comment on whether the conclusions and findings in section 1.4.3 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported





THE KEY TEXT


The stated objective -->


                  


Q3. What are the physical, chemical, and biological connections to and effects of wetlands and certain open-waters that lack bidirectional hydrologic exchanges with downstream waters (e.g., most prairie potholes, vernal pools), hereafter referred to as unidirectional wetlands, on downstream waters? [p 2-1]





The stated conclusion → Wetlands in landscape settings that lack bidirectional hydrologic exchanges with downstream waters (e.g., many prairie potholes, vernal pools, and playa lakes) provide numerous functions that can benefit downstream water quality and integrity These functions include storage of floodwater; retention and transformation of nutrients, metals, and pesticides; and recharge of groundwater sources of river baseflow. The functions and effects of this diverse group of wetlands, which we refer to as “unidirectional wetlands,” affect the condition of downstream waters if a surface or shallow subsurface water connection to the river network is present. In unidirectional wetlands that are not connected to the river network through surface or shallow subsurface water, the type and degree of connectivity varies geographically within a watershed and over time. Because such wetlands occur on a gradient of connectivity, it is difficult to generalize about their effects on downstream waters from the currently available literature. This evaluation is further complicated by the fact that, for certain functions (e.g., sediment removal and water storage), downstream effects arise from wetland isolation rather than connectivity. The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings. However, evaluations of individual wetlands or groups of wetlands could be possible through case-by-case analysis. Further, while our review did not specifically address other unidirectional water bodies, our conclusions apply to these water bodies (e.g., ponds and lakes that lack surface water inlets) as well, since the same principles govern hydrologic connectivity between these water bodies and downstream waters.





[bookmark: _GoBack]ERB PANELIST RESPONSES TO STATED CONCLUSION






1. Many members of the ERB expressed discomfort or concern about the inclusion of the sentence “The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings.”   and we request that the EPA remove this sentence as it is inconsistent with the synthesized literature it is intended to summarize.






2. We suggest that the third conclusion must explicitly recognize connectivity as a gradient rather than a dichotomous, categorical variable. We would suggest the authors open the conclusion with something along the lines of the following sentence:



Suggested Text  “Over sufficiently long time scales all aquatic habitats are connected to downstream waters through the transfer of water, chemicals or biota, yet the magnitude and effects of these connections vary widely across wetlands.”



3. The panel concurred that the conclusions should encompass connectivity beyond hydrologic ones, and that the frequency, magnitude, and duration of these several connections should be considered. 



Within the text of the third conclusion, the authors should explicitly recognize the four pathways by which unidirectional wetlands can be connected to downstream waters: via surface, shallow subsurface or groundwater flowpaths or through the movement of biota. It is the magnitude of material, water or biotic fluxes between a wetland and downstream waters rather than the simple presence or absence of a connection that determines the strength of the linkage between a wetland and downstream waters.



4. We are concerned that the third conclusion, as currently stated suggests that even minimal hydrologic connections are more important than any biological connection (no matter how large the flux) - we suggest that this emphasis must shift in order to account for strong connections along any of the four pathways of connection. If the goal of defining and estimating connectivitiy is to protect downstream waters, the interpreation must move from a dichotomous, categorical distinction (connected vs not connected) towards a gradient approach that recognizes variation in the strength, duration and magnitude of those connection.









ERB SUGGESTIONS RELATED TO KEY FINDINGS






1. We suggest, as has been done for prior conclusions, that the authors remove references to specific studies within the text of the key findings. As these are intended to summarize general themes arising from a broad literature synthesis, we feel that it is disingenuous to attribute these overarching findings to one or a few specific studies.






2. The panelists articulated modified versions of several of the key findings that we feel are consistent with the literature synthesis perfomed and our own expert knowledge of the subject. We offer these revised findings as a straw man to stimulate conversation and revision in response to significant concerns that: a) the original conclusions (5b) did not match the text that preceded it (5a) and b) there was too little attention paid to biological connections.







Key Findings:






Original Key Finding a - no suggestions for improvement. Water storage by wetlands well outside of riparian or floodplain areas can affect streamflow. 





Original Key Finding b - no suggestions for improvement. Unidirectional wetlands act as sinks and transformers for various pollutants, especially nutrients, which pose a serious pollution problem in the United States. Studies indicate that on-site removal of nutrients by unidirectional wetlands is important and geographically widespread. The effects of this removal on rivers are generally not reported in the literature.






Suggested additional key finding on BIOLOGICAL FUNCTIONS of unidirectional wetlands →Wetlands provide unique and important habitats for many organisms, both common and rare. Some of these organisms require multiple types of waters to complete their full life cycle, including downstream waters. Other organisms, especially abundant species, play important roles in transferring energy and materials between wetlands and downstream waters.





Original Key Finding c - no suggestions for improvement → Unidirectional wetlands can be hydrologically connected directly to river networks through channels, nonchannelized surface flow, or subsurface flows. A wetland surrounded by uplands is defined as “geographically isolated.” Our review found that in some cases, wetland types such as vernal pools and coastal depressional wetlands are collectively, and incorrectly, referred to as geographically isolated. Technically, the term “geographically isolated” should be applied only to the particular wetlands within a type or class that are completely surrounded by uplands. Furthermore, “geographic isolation” should not be confused with functional isolation, because geographically isolated wetlands can still have hydrological and biological connections to downstream waters.






Suggested additional key finding on BIOLOGICAL CONNECTIVITY between unidirectional wetlands and downstream waters to parallel the above finding on “hydrologic connectivity”→ Biological connectivity can occur between [unidirectional] wetlands and downstream waters through two major mechanisms. Activities by biological organisms within wetlands (e.g., foraging, breeding, roosting) can change the amount, concentration, and density of organic and/or inorganic components within the water column or soils, which can be transmitted down-gradient by fluxes of surface water or groundwater. Movements of animals (i.e., macroinvertebrates, fish, amphibians, reptiles, birds, mammals) and plants (i.e., seeds, propagules,  including colonization by invasive species) can occur among waters with varying frequency, duration, and distance. Many species in these groups that use both stream and wetland habitats are capable of dispersal distances equal to or greater than distances between many [unidirectional] wetlands and river networks. Migratory waterbirds (e.g., waterfowl, shorebirds, waders, colonial species) can be an important vector of long-distance dispersal of plants, invertebrates, parasites, and disease organisms between these waters and the river network. In addition, the magnitude of translocated biomass and nutrients can be substantial, when large numbers of individuals move temporarily, periodically, or permanently between waters







g. [Unidirectional] wetlands occur along a gradient of hydrologic connectivity with respect to river networks, lakes, or marine/estuarine water bodies. This gradient includes, for example, wetlands that serve as origins for stream channels that have permanent surface water connections to the river network; wetlands with outlets to stream channels that discharge to deep groundwater aquifers; geographically isolated wetlands that have local groundwater or occasional surface water connections to downstream waters; and isolated wetlands that have minimal hydrologic connection to other water bodies (but which could include surface and subsurface connections to other wetlands). 






We propose adding two additional key findings that summarize important information from the main body of the document that was not emphasized in the original wording of the key findings 



Suggested additional key finding on SPATIAL PROXIMITY of unidirectional wetlands  Spatial proximity is an important determinant of the magnitude, frequency and duration of connections between wetlands and rivers that will ultimately influence the fluxes of water, materials and biota between wetlands and downstream waters.






Suggested additional key finding on CUMULATIVE OR AGGREGATE IMPACTS of unidirectional wetlands  The cumulative influence of many individual wetlands within watersheds can strongly affect the hydrology, biology and chemistry of downstream waters. Because of their aggregated influence, it is important any evaluation of changes to individual wetlands is considered in the context of past and predicted changes to other wetlands within the same watershed. 



we direct authors to the following references in support of this statement 


· Preston, E. M., and B. L. Bedford. 1988. Evaluation cumulative effects on wetland functions: a conceptual overview and generic framework. Environmental Management 12(5):565-583. 





· Lee and Gosselink 1988. Cumulative impacts on wetlands: Linking Scientific Assessments and Regulatory Alternatives. Environmental Management 12: 591-602.




Emily: Can you please read this and make additions / corrections. Send to Tom as soon as
possible.

Tom: Please send Emily's version out to the rest of our group as soon as possible.

Let's give our folks a bit of time to read this and try to schedule a conference call the week of
Jan 27th.

Thank you for your input.

Lucinda

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Thu, Jan 16, 2014 at 6:11 PM, Mike Josselyn <josselyn@wra-ca.com> wrote:
Lucinda and Emily:

I am sending this for your consideration as a starting point. While there was a lot of good
information in the Google doc in terms of notes, as | was looking through it, I felt that it was
very hard to figure out how to organize all the comments and provide meaningful edits.
Therefore, | took the opportunity to organize the materials in a first draft that could allow
each of the panel members to begin to add their additions/comments. | tried to remain true to
the commenters and the document as it was written, but did make some edits to allow for
better flow between concepts.

It has a lot to go in terms of finalization and | am sure once | look at it again, | will have
suggestions. Because | do not mean to usurp your lead writing by any means, | recommend
that you review and circulate either this draft or something similar to this so that more
productive input can be provided by the other panel members.

MICHAEL JOSSELYN, PhD, PWS | Principal | 0:415.454.8868 x125 | josselyn@wra-ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437
South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800
Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855

The information contained in this email and any attachments are strictly confidential and are for the use of the intended recipient.
Any use, dissemination, distribution, or reproduction of any part of this email or any attachment is prohibited. If you are not the
intended recipient, please notify the sender by return email and delete all copies including attachments
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From: Emma Rosi-Marshall

To: Harvey. Judson; Armitage. Thomas

Subject: New draft

Date: Tuesday, January 21, 2014 5:04:12 PM

Attachments: SAB Panel Response to Charge Question Revised 21 Jan2014 ERM.docx
Dear Jud,

Both Kurt and Chuck have weighed in on this and | have incorporated their suggested
changes. If you are able to provide feedback that would be great.

Thanks so much and I hope that you are well.

Emma

Emma J. Rosi-Marshall

Associate Scientist

Cary Institute of Ecosystem Studies
2801 Sharon Turnpike AB
Millbrook, NY 12545
845-677-7600 ext 232

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall
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Question 3(a) 





The panel recommends that the report be expanded to include further discussion of the following:





· Hydrologic exchange flows between main channels and off channel areas  


· Naturally occurring chemical constituents other than nutrients (N, P) and contaminants


· Multiple factors that influence stream temperature 


· Biological connectivity 


· Temporal dynamics of connections 


· Human-modified headwater streams 


· Headwater streams in aggregate/cumulative 


· Nutrient and contaminant transformations  


· Streamside vegetation (i.e., riparian zones or areas) 


· Food web dynamics


· Strength/degree of connectivity





The SAB panel members were universally impressed with Chapter 4 and its excellent review of the literature that describes the connectivity of headwater streams to downstream waters. The panel agreed that the report documents the current scientific understanding that there are numerous ways that headwater streams are connected to downstream ecosystems and that these connections are essential in promoting the physical, chemical, and biological integrity of downstream ecosystems. The connections between headwaters and downstream ecosystems are well established as a foundational concept in stream ecology.  





The Panel agreed that the review was based on pertinent literature and the text was strongly grounded in current scientific understanding.  The following recommendations represent ways to improve the document. We have numbered these comments for ease of discussion, but they are not numbered in order of importance. In addition to these general comments, detailed comments and referral to relevant literature are included in the preliminary comments from the panel. 





      1. Improve the review of hydrologic exchange flows between main channels and off channel areas.  Include discussion of exchanges between main channels and relatively slow moving subsurface waters and surface waters located at channel margins, in pools, and in recirculating eddies.  Include a more complete discussion of the processes involved and give more attention to spatial and temporal variability. 


a. Include a broader discussion of associated biogeochemical transformations that change the form and mobility of dissolved chemicals with effects on downstream water quality.  Expand the discussion beyond just nitrate removal by including phosphorus as well as examples of fate and transport of contaminants such as toxic metals and organic contaminants (see 2 below).  


b. [bookmark: _GoBack]Extend the discussion to communicate how surface-subsurface water interactions affect stream temperature, and habitat for fish and other organisms, including when surface water contracts but subsurface flow is present (see 3 below).  


2. Discussion of naturally occurring chemical constituents other than nutrients (N, P) and contaminants and consideration of nutrient and contaminant transformation could be expanded. 


a. The report needs a more thorough characterization of upslope (surface and subsurface) effects of geology, soils, and hydrology on overall water chemistry (e.g., conductivity, alkalinity, pH, major cations, etc) and the consequences of altering these upslope processes on downstream water chemistry and associated ecological responses. 


b. The role of nutrient spiraling as a demonstration of connections between headwaters and downstream ecosystems was covered in the report, but more attention to the important transformations that affect mobility, toxicity, and time lags of storage or degree of removal that occurs and how it affects downstream loading of nutrients and contaminants would strengthen the report. In addition, some additional attention to sediment bound contaminants and their downstream movement and effects on downstream waters should be discussed further. 





3. A more thorough treatment of factors that influence stream temperature is needed. There is inadequate treatment of the role of upslope factors affecting the relative contributions of surface and shallow and deeper subsurface waters to channel flow.  Also, a more explicit treatment of the effects of hyporheic flow and storage and the resulting lag and attenuation effects that buffer temperature extremes is needed.  The latter discussion of subsurface effects should include a comparison to direct groundwater discharge in terms of its effects on stream temperature dynamics.  In addition, the treatment of the direct and indirect effects of upstream/upslope riparian shading, channel morphology, and channel network topology on stream temperature is currently inadequate.  Finally, we suggest an expanded discussion of how environmental alterations in channels and upslope areas influence temperature dynamics. The panel recommends that the report directly address the influence of temperature on connectivity. 





4. The temporal dynamics of connections were addressed in the report, but could be expanded. The panel agreed that a separate section that better addresses temporal dynamics (magnitude, frequency, duration, timing) would be a welcome addition to this Chapter. For example, the panel agreed that connections that occur only during a short time of year are not necessarily unimportant. The report describes how even though headwater streams are periodically dry, over an annual cycle they can contribute a large fraction of the water in downstream ecosystems; however, the ecological consequences of these connections could be expanded.  In the current draft, there is not a short, comprehensive, paragraph that explicitly examines the temporal dynamics of connectivity for headwater streams (connecting perennial, intermittent, and ephemeral channels with variable source areas) and its effects on material and sediment transport and effects on downstream water quality. In addition, connectivity can be highly episodic, but this does not reduce is importance to downstream ecosystems inherently. 





There is also a need for more discussion and literature review on the importance of short duration floods and longer duration droughts and their effects on downstream ecosystems.  The panel recommended that the report adopt a more encompassing recognition of the important role of variable hydraulic residence times in river networks and their effects on storage and transformation of organic matter and nutrients in downstream waters. In addition, the role of humans in altering the temporal dimensions of connectivity (e.g. via water withdrawl or augmentation) should be considered in the report.  Overall, the panel suggested tightening the entire report to make it clear how intermittent and ephemeral streams are connected in space and time to downstream ecosystems. 





5. Improve the review of biological connectivity to demonstrate that movements of biota in downstream waters to use critical habitats in upstream and lateral habitats have strong effects on biological integrity. A more thorough treatment of biological connectivity would strengthen this chapter of the report.  Key points include:


a. Organisms require habitats that are dispersed throughout watersheds (i.e., their populations cannot persist without them), and many species move among these habitats during their life cycles.


b. Some species maintain populations in downstream receiving waters, but move upstream or laterally to use habitats that are dry seasonally and in some cases are dry several years in a row.  Thus, these intermittent or ephemeral habitats often can be critical to the biological integrity of downstream waters.


c. These mobile species range across many different taxa, even within fish, and include many more than those focused in the report, which are mainly salmon and other anadromous fish.  Many fish living solely in freshwater, and many other taxa including amphibians, reptiles, birds, mammals, and important invertebrates, require these habitats and move to access them.


d. When these upstream, lateral, and disconnected habitats are degraded or destroyed, data from comparative studies and experiments show that these animal populations decline or are extirpated entirely, showing that connectivity to these habitats is a key to the biological integrity of downstream waters.


e. Thus, ignoring these connections can create new threatened and endangered species, especially for highly imperiled vertebrate groups like amphibians, but also highly imperiled groups of invertebrates like mussels whose larvae are transported throughout watersheds by their fish hosts.





6. Human-modified headwater stream literature should be covered more extensively in the report. A number of panel members raised the issue of the lack of literature on human-modified headwater streams. The inclusion of this literature would provide information about how altering these systems have consequences for the water quality and biota of downstream ecosystems. Many headwater stream ecosystems are altered by human activity and these modifications often disrupt connectivity, which show the importance of headwaters to downstream areas in various landscapes. For example, the following alterations should be included in the review: agricultural ditches and tile drains, urban lined channels and buried streams, riparian tree removal, cattle grazing, gravel mining, channel diversions, low dams, grade control structures, stream restoration, and effluent dominated streams. Some of these alterations may reduce connections to downstream waters, but some alterations increase the frequency and magnitude of connections. In addition, human altered or even human created streams may have significant ecological functions and as a consequences can have effects on downstream waters. In addition, a discussion of the role of stream restoration and its effects on downstream waters would strengthen the report. 





7. Highlight the role of headwater streams in aggregate (i.e., cumulative) effects on downstream ecosystems in this chapter as well. The panel recommends adding a section that explicitly deals with this topic.  There is a large literature on cumulative watershed effects of land use based on both modeling and empirical studies. Furthermore, the watershed modeling section could be improved. For example, the work based on SPARROW modeling was covered in the report, but results from other modeling approaches were not. 








8. The effects of streamside vegetation (i.e., riparian zones or areas) on stream ecosystems should be expanded in this report. Many of these effects are not necessarily associated with riparian wetland function (e.g., effects of leaf letter inputs on downstream food resources, effects of woody debris on channel morphology, sediment and organic matter storage, hydrologic retention, stream temperature, etc.). These effects occur along the entire longitudinal profile, but are especially intense in headwater streams. 





9. The panel suggests that the addition of a section that treats thoroughly the food-web connections from riparian zones to streams that support aquatic organisms would strengthen the report.  Although the report focuses on strictly aquatic connections, organisms that define the biological integrity of downstream waters are embedded in food webs, and these food webs transcend aquatic-terrestrial boundaries.  Key points include:


a. Streams receive leaves, wood, and other plant litter from riparian vegetation, and these supply carbon and nutrients to biota ranging from microbes to invertebrates, which in turn feed larger invertebrates, fish, amphibians, reptiles, birds, and mammals.


b. Streams also receive terrestrial invertebrates, which are used directly as prey by fish and amphibians, either in the same reach, or after flowing downstream from headwaters into reaches that support these predators.


c. As a result, these linkages are critical to maintaining the biological integrity of the Nation’s waters, and data from comparative studies and experiments support the generalization that cutting off these connections can cause emigration or extirpation of these organisms. 


d. Finally, food webs integrate aquatic and terrestrial landscapes and therefore provide a useful lens through which to view connectivity in aquatic ecosystems.





10. The panel recommends that text be added to the report that clarifies the selection of the case studies presented.  In addition, a case study that focuses on human dominated systems might be a logical place to add information about the role of human dominated systems for downstream waters. For example, the Rio Grande case study on arid rivers  could be expanded as it provides excellent examples of human-modified systems.





11.  The panel suggested that there be additional attention to the strength/degree of connectivity.  This could be addressed in this chapter about headwater streams, but could also be addressed throughout the report.  The panel agreed that a focused discussion of the relative strength/degree of connectivity for intermittent, ephemeral, and variable source areas needs further discussion.  A way that this might be approached is through the discussion of the frequency, duration, and magnitude of surface and subsurface connections.  Importantly, it is known that subsurface connections often persist after surface connections disappear.  This subsurface flow may provide an important connection from an ephemeral stream to downstream waters.  In addition, as discussed above in point #4 even short duration surface water connections in source water areas and ephemeral streams may have substantial effects on the chemistry and biology of downstream waters. 





The panel recommends that the degree/strength of connections should be highlighted or discussed in each major subsection of this chapter of the report (e.g. temperature, chemical, biological, etc.).  


									Page 5





From: Laurie Alexander

To: Armitage, Thomas

Subject: Number of unique comments - last count?
Date: Wednesday, January 15, 2014 9:28:35 AM
Hi Tom,

It's Laurie. I'm in a stakeholder mtg. Can you send me the # of unique comments at last count?

Thanks.
Laurie
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From: Michael Gooseff

To: Armitage, Thomas
Subject: Out of Office Re: Draft responses to charge questions 5a and 5b
Date: Monday, January 20, 2014 12:09:25 PM

Thank you for your email.

Happy New Year!

Best,
Mike

<< KKK KIS SSSSSSSSSSSSS>>
Michael N. Gooseff, Associate Professor

Civil & Environmental Engineering

Colorado State University

Campus Delivery 1372

Fort Collins, CO 80523-1372

email: mgooseff@engr.colostate.edu
phone: 970-491-6057

web: http://www.engr.colostate.edu/~mgooseff/
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From: Charles Hawkins

To: Armitage, Thomas

Cc: Goodman, Iris; Amanda D. Rodewald

Subject: RE: Additional public comments for your consideration
Date: Tuesday, January 21, 2014 11:16:43 AM

Tom, Iris and Amanda:

Several panel members were curious about how 'connectivity' had been viewed from a
legal context.

Chapter 3 [What's a Wetland (for purposes of Clean Water Act jurisdiction)?] in Royal
Gardner's book "Lawyers, Swamps, and Money" is an excellent summary of the history of
how we have gotten to the issue of 'significant nexus'.

Chuck

Charles P Hawkins

Professor of Aquatic Ecology

Interim Head, Department of Watershed Sciences

Director, Western Center for Monitoring and Assessment of Freshwater Ecosystems
Quinney College of Natural Resources

Utah State University, Logan, Utah 84322-5210

www.cnr.usu.edu/wmc

www.cnr.usu.edu/wats

435-797-2280 (Voice)

435-797-1871 (FAX)

From: Armitage, Thomas [Armitage.Thomas@epa.gov]
Sent: Wednesday, January 15, 2014 3:04 PM

Cc: Goodman, Iris; Armitage, Thomas

Subject: Additional public comments for your consideration

Dear SAB Connectivity Panel members,

The SAB Office has received some additional public comments for your consideration. Attached is an
Excel spreadsheet that contains links to the additional public comments posted on the EPA docket
website as of January 15, 2014. A PDF file of the spreadsheet is also attached. We will provide
further updates as additional comments are received.

Regards,

Tom Armitage
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Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
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202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004






From: Amanda D. Rodewald

To: Charles Hawkins; Armitage. Thomas

Cc: Goodman, lris

Subject: RE: Additional public comments for your consideration
Date: Tuesday, January 21, 2014 11:38:07 AM

Hi Chuck,

Thanks for the recommendation! AND thanks for all of the hard work. Your contributions are much
appreciated.

Hope that the new year is off to a good start for you.

Best,
Amanda

Amanda D. Rodewald, Ph.D.

Director of Conservation Science, Cornell Lab of Ornithology
Associate Professor, Department of Natural Resources
Robert F. Schumann Faculty Fellow

Cornell University

159 Sapsucker Woods Rd.

Ithaca, NY 14850

Phone: 607-254-2176

Fax: 607-254-2104

Email: arodewald@cornell.edu

From: Charles Hawkins [mailto:chuck.hawkins@usu.edu]

Sent: Tuesday, January 21, 2014 11:17 AM

To: Armitage, Thomas

Cc: Goodman, Iris; Amanda D. Rodewald

Subject: RE: Additional public comments for your consideration

Tom, Iris and Amanda:

Several panel members were curious about how 'connectivity' had been viewed from a
legal context.

Chapter 3 [What's a Wetland (for purposes of Clean Water Act jurisdiction)?] in Royal
Gardner's book "Lawyers, Swamps, and Money" is an excellent summary of the history of
how we have gotten to the issue of 'significant nexus'.

Chuck

Charles P Hawkins
Professor of Aquatic Ecology
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Interim Head, Department of Watershed Sciences

Director, Western Center for Monitoring and Assessment of Freshwater Ecosystems
Quinney College of Natural Resources

Utah State University, Logan, Utah 84322-5210

www.cnr.usu.edu/wmc

www.cnr.usu.edu/wats

435-797-2280 (Voice)

435-797-1871 (FAX)

From: Armitage, Thomas [Armitage.Thomas@epa.gov]
Sent: Wednesday, January 15, 2014 3:04 PM

Cc: Goodman, Iris; Armitage, Thomas

Subject: Additional public comments for your consideration

Dear SAB Connectivity Panel members,

The SAB Office has received some additional public comments for your consideration. Attached is an
Excel spreadsheet that contains links to the additional public comments posted on the EPA docket
website as of January 15, 2014. A PDF file of the spreadsheet is also attached. We will provide
further updates as additional comments are received.

Regards,

Tom Armitage
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Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)

armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004
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From: Armitage, Thomas

To: Allison Aldous; fennessym@kenyon.edu; sullivan.191@osu.edu

Cc: maury.valett@umontana.edu; krr@ufl.edu; David Allan; leebenda@earthsystems.net; adr79@cornell.edu;
Goodman. lris

Subject: RE: Conceptual framework write-up prepared by Dr. Rains and his subgroup

Date: Friday, January 24, 2014 2:05:00 PM

Allison,

Thank you for sending comments on the draft conceptual framework write-up (response to charge
question #2). We will be sending you a complete draft of the Panel’s report containing the
responses to all of the charge questions. We ask that you send all of your comments and edits to us
after you review the complete draft of the Panel’s report. We will then hold a public teleconference
to discuss comments on the Panel’s draft report.

We are following this procedure to comply with the FACA requirement that the Panel conduct its
deliberations in public meetings.

Regards,

Tom Armitage
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Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)

armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

From: Allison Aldous [mailto:aaldous@TNC.ORG]
Sent: Friday, January 17, 2014 4:41 PM

To: Armitage, Thomas; fennessym@kenyon.edu; sullivan.191@osu.edu
Cc: maury.valett@umontana.edu; krr@ufl.edu; David Allan; leebenda@earthsystems.net;

adr79@cornell.edu; Goodman, lris
Subject: RE: Conceptual framework write-up prepared by Dr. Rains and his subgroup

Tom,

Thank you for forwarding the section along. | had a number of comments and questions, and since |
will be out of the country for the next several weeks, so | took the opportunity to provide some
comments and edits at this point.
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Sincerely,
Allison Aldous

From: Armitage, Thomas [mailto:Armitage. Thomas@epa.gov]
Sent: Wednesday, January 08, 2014 3:50 PM

To: fennessym@kenyon.edu; sullivan.191@osu.edu
Cc: Allison Aldous; maury.valett@umontana.edu; krr@ufl.edu; David Allan; leebenda@earthsystems.net;
adr79@cornell.edu; Goodman, Iris

Subject: Conceptual framework write-up prepared by Dr. Rains and his subgroup

Dear Charge Question #4 subgroup members,

As discussed at the SAB Connectivity Panel meeting in December, Dr. Rodewald has asked me to
send you the attached draft write-up developed by Dr. Rains and his subgroup in response to charge
guestion #2 (the conceptual framework in Chapter 3 of EPA’s draft report). This is provided for your
information as you prepare the responses to your assigned charge questions.

In order to comply with Federal Advisory Act requirements, please do not send comments about Dr.
Rains” write-up to Panel members outside of your subgroup. The Federal Advisory Committee Act
requires that the Panel conduct its deliberations in public meetings. The entire panel will receive the
responses to all of the charge questions for review when we send out the first draft of the Panel’s
report. We will then hold a public teleconference for the Panel to discuss its draft report.

I would like to remind the lead writers to share their write-ups with members of the subgroup and to
then send the write-up to Iris and me by Friday, January 31st. Please feel free to contact me if you
have questions. Thanks very much.

Tom Armitage
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Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004
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From: Armitage, Thomas

To: Lee Benda

Cc: Goodman, lris

Subject: RE: Conceptual framework write-up prepared by Dr. Rains and his subgroup
Date: Friday, January 24, 2014 2:05:00 PM

Hi Lee,

I would like to ask that you hold your comments on the charge question 2 response until we send
you the Panel’s draft report for review. We will incorporate the responses to all of the charge
questions into a complete draft of the Panel’s report and send it to everyone on the Panel for
review. We will then hold a public teleconference of the Panel to discuss comments and edits.

We are following this procedure to comply with the FACA requirement that the Panel conduct its
deliberations in public meetings. Please feel free to call me if you have questions. Thanks.

Tom Armitage
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Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)

armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

From: Lee Benda [mailto

Sent: Thursday, January 23, 2014 6:56 PM

To: Armitage, Thomas

Subject: Re: Conceptual framework write-up prepared by Dr. Rains and his subgroup

Hi Tom,

I just sent my edits and comments for charge question 4a to Dr. Sullivan and Dr. Allan.
Where should | send my comments on the Conceptual Framework charge question? Thanks,
Lee

On Wed, Jan 8, 2014 at 3:49 PM, Armitage, Thomas <Armitage. Thomas@epa.gov> wrote:
Dear Charge Question #4 subgroup members,

As discussed at the SAB Connectivity Panel meeting in December, Dr. Rodewald has asked
me to send you the attached draft write-up developed by Dr. Rains and his subgroup in
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response to charge question #2 (the conceptual framework in Chapter 3 of EPA’s draft
report). This is provided for your information as you prepare the responses to your assigned
charge questions.

In order to comply with Federal Advisory Act requirements, please do not send comments
about Dr. Rains’ write-up to Panel members outside of your subgroup. The Federal Advisory
Committee Act requires that the Panel conduct its deliberations in public meetings. The entire
panel will receive the responses to all of the charge questions for review when we send out
the first draft of the Panel’s report. We will then hold a public teleconference for the Panel to

discuss its draft report.

| would like to remind the lead writers to share their write-ups with members of the subgroup
and to then send the write-up to Iris and me by Friday, January 31st. Please feel free to
contact me if you have questions. Thanks very much.

Tom Armitage
*kkkkkhkkkhkkhkkkhkkhkkikkhkkhkkkiikkk

Thomas Armitage Ph.D.

Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)

armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W.
Washington, D.C. 20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building,
1300 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

Lee Benda PhD

Earth Systems Institute

310 N Mt Shasta Blvd, Suite 6
Mt Shasta, CA 96067

530 926 1066

206 200 3452 (cell)
www.terrainworks.com
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From: Armitage, Thomas

To: Mike Josselyn

Cc: emily.bernhardt@duke.edu; ljohnson@d.umn.edu; Goodman. Iris
Subject: RE: First Draft?

Date: Wednesday, January 15, 2014 5:11:00 PM

Mike,

| have asked Emily and Lucinda to send me information on their dates and times of availability for a
teleconference. After | hear from them | will contact the subgroup members to schedule a call.

Tom Armitage
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Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

From: Mike Josselyn [mailto:josselyn@wra-ca.com]
Sent: Wednesday, January 15, 2014 4:45 PM

To: ljohnson@d.umn.edu; Emily Bernhardt

Cc: Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: RE: First Draft?

Since the call, if needed, would involve other panel members in our group, perhaps we should send
out a doodle to the group to see about an available time. My suggestion is to wait until everyone has
a chance to review the preliminary draft on both sections. | would be glad to send out a doodle poll
if both you and Emily concur that it would be helpful in finalizing the write up.

Mike

From: [N (- ' N O &chalf Of

Lucinda Johnson

Sent: Wednesday, January 15, 2014 12:46 PM

To: Emily Bernhardt

Cc: Mike Josselyn; Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: Re: First Draft?

A conf call is a good idea.

Though we are not working on Monday, it would be the best day for me. Otherwise, my
time is limited to beginning of the day on Tuesday, and is spotty the rest of next week.
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Lucinda

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Wed, Jan 15, 2014 at 10:44 AM, Emily Bernhardt <ebernhar@duke.edu> wrote:
Mike

the revised 5b section is done (in the google doc) and ready for comment - so far |
haven't received any suggestions for changes.

i agree that a conference call amongst the 5a and 5b groups would be useful for
finalizing our part of the report.

Emly

On Wed, Jan 15, 2014 at 11:28 AM, Mike Josselyn <josselyn@wra-ca.com> wrote:
Lucinda and Emily:

Hope you had a good holiday to decompress from a busy 2013.

| am checking in to see how best to assist you with the first draft. 1 am glad to either
supply information, take on a specific assignment, or simply to wait until you distribute
the draft to us for review/comment/additions. Given that we need to get something out
by the end of the month, let me know your schedule. We may also need to discuss final
drafts as a group so we may want to alert Tom Armitage as to the need for a conference
call, should we feel that is necessary.

MICHAEL JOSSELYN, PhD, PWS | Principal | 0:415.454.8868 x125 | josselyn@wra-ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437
South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800
Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855

The information contained in this email and any attachments are strictly confidential and are for the use of the intended recipient.
Any use, dissemination, distribution, or reproduction of any part of this email or any attachment is prohibited. If you are not the
intended recipient, please notify the sender by return email and delete all copies including attachments
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Emily Bernhardt

Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708
emily.bernhardt@duke.edu
646-825-1278 (cell)
919-660-7318 (office)
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From: Mike Josselyn

To: liohnson@d.umn.edu; Emily Bernhardt
Cc: Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: RE: First Draft?

Date: Wednesday, January 15, 2014 4:45:27 PM

Since the call, if needed, would involve other panel members in our group, perhaps we should send
out a doodle to the group to see about an available time. My suggestion is to wait until everyone has
a chance to review the preliminary draft on both sections. | would be glad to send out a doodle poll
if both you and Emily concur that it would be helpful in finalizing the write up.

Mike

From: [N (i N O &chalf Of

Lucinda Johnson

Sent: Wednesday, January 15, 2014 12:46 PM

To: Emily Bernhardt

Cc: Mike Josselyn; Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: Re: First Draft?

A conf call is a good idea.

Though we are not working on Monday, it would be the best day for me. Otherwise, my
time is limited to beginning of the day on Tuesday, and is spotty the rest of next week.

Lucinda

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Wed, Jan 15, 2014 at 10:44 AM, Emily Bernhardt <ebernhar@duke.edu> wrote:
Mike

the revised 5b section is done (in the google doc) and ready for comment - so far |
haven't received any suggestions for changes.

i agree that a conference call amongst the 5a and 5b groups would be useful for
finalizing our part of the report.

Emly

On Wed, Jan 15, 2014 at 11:28 AM, Mike Josselyn <josselyn@wra-ca.com> wrote:
Lucinda and Emily:

Hope you had a good holiday to decompress from a busy 2013.
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I am checking in to see how best to assist you with the first draft. | am glad to either
supply information, take on a specific assignment, or simply to wait until you distribute
the draft to us for review/comment/additions. Given that we need to get something out
by the end of the month, let me know your schedule. We may also need to discuss final
drafts as a group so we may want to alert Tom Armitage as to the need for a conference
call, should we feel that is necessary.

MICHAEL JOSSELYN, PhD, PWS | Principal | 0:415.454.8868 x125 | josselyn@wra-ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437
South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800

Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855

The information contained in this email and any attachments are strictly confidential and are for the use of the intended recipient.
Any use, dissemination, distribution, or reproduction of any part of this email or any attachment is prohibited. If you are not the
intended recipient, please notify the sender by return email and delete all copies including attachments
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Emily Bernhardt

Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708
emily.bernhardt@duke.edu
646-825-1278 (cell)
919-660-7318 (office)
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From: Mike Josselyn

To: Emily Bernhardt

Cc: liohnson@d.umn.edu; Emily Bernhardt Ph. D.; Armitage. Thomas
Subject: RE: First Draft?

Date: Wednesday, January 15, 2014 12:13:18 PM

Thank you. Can you inform me on how to access the Google doc?
Mike

From: SN N (o {5 O O Echalf Of Emily

Bernhardt
Sent: Wednesday, January 15, 2014 8:45 AM
To: Mike Josselyn

Cc: ljohnson@d.umn.edu; Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: Re: First Draft?

Mike

the revised 5b section is done (in the google doc) and ready for comment - so far |
haven't received any suggestions for changes.

i agree that a conference call amongst the 5a and 5b groups would be useful for
finalizing our part of the report.

Emly

On Wed, Jan 15, 2014 at 11:28 AM, Mike Josselyn <josselyn@wra-ca.com> wrote:
Lucinda and Emily:

Hope you had a good holiday to decompress from a busy 2013.

| am checking in to see how best to assist you with the first draft. | am glad to either
supply information, take on a specific assignment, or simply to wait until you distribute
the draft to us for review/comment/additions. Given that we need to get something out
by the end of the month, let me know your schedule. We may also need to discuss final
drafts as a group so we may want to alert Tom Armitage as to the need for a conference
call, should we feel that is necessary.

MICHAEL JOSSELYN, PhD, PWS | Principal | 0:415.454.8868 x125 | josselyn@wra-ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437
South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800
Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855

The information contained in this email and any attachments are strictly confidential and are for the use of the intended recipient.
Any use, dissemination, distribution, or reproduction of any part of this email or any attachment is prohibited. If you are not the
intended recipient, please notify the sender by return email and delete all copies including attachments
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Duke University

Durham, NC 27708
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From:
To:
Subject:
Date:

Mike Josselyn
Armitage. Thomas
RE: First Draft?

Wednesday, January 15, 2014 5:13:33 PM

Thank you for offering to do this. Look forward to the call.

Mike

From: Armitage, Thomas [mailto:Armitage. Thomas@epa.gov]
Sent: Wednesday, January 15, 2014 2:11 PM

To: Mike Josselyn

Cc: emily.bernhardt@duke.edu; ljohnson@d.umn.edu; Goodman, lIris
Subject: RE: First Draft?

Mike,

| have asked Emily and Lucinda to send me information on their dates and times of availability for a
teleconference. After | hear from them | will contact the subgroup members to schedule a call.

Tom Armitage
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Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

From: Mike Josselyn [mailto:josselyn@wra-ca.com]
Sent: Wednesday, January 15, 2014 4:45 PM

To: ljohnson@d.umn.edu; Emily Bernhardt
Cc: Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: RE: First Draft?

Since the call, if needed, would involve other panel members in our group, perhaps we should send
out a doodle to the group to see about an available time. My suggestion is to wait until everyone has
a chance to review the preliminary draft on both sections. | would be glad to send out a doodle poll
if both you and Emily concur that it would be helpful in finalizing the write up.

Mike

From: [ (' AN O &chalf Of

Lucinda Johnson

Sent: Wednesday, January 15, 2014 12:46 PM

To: Emily Bernhardt

Cc: Mike Josselyn; Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: Re: First Draft?

A conf call is a good idea.

Though we are not working on Monday, it would be the best day for me. Otherwise, my
time is limited to beginning of the day on Tuesday, and is spotty the rest of next week.
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Lucinda

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Wed, Jan 15, 2014 at 10:44 AM, Emily Bernhardt <ebernhar@duke.edu> wrote:
Mike

the revised 5b section is done (in the google doc) and ready for comment - so far |
haven't received any suggestions for changes.

i agree that a conference call amongst the 5a and 5b groups would be useful for
finalizing our part of the report.

Emly

On Wed, Jan 15, 2014 at 11:28 AM, Mike Josselyn <josselyn@wra-ca.com> wrote:
Lucinda and Emily:

Hope you had a good holiday to decompress from a busy 2013.

I am checking in to see how best to assist you with the first draft. | am glad to either
supply information, take on a specific assignment, or simply to wait until you distribute
the draft to us for review/comment/additions.  Given that we need to get something out
by the end of the month, let me know your schedule. We may also need to discuss final
drafts as a group so we may want to alert Tom Armitage as to the need for a conference
call, should we feel that is necessary.

MICHAEL JOSSELYN, PhD, PWS | Principal | o0:415.454.8868 x125 | josselyn@wra-ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437
South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800
Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855

The information contained in this email and any attachments are strictly confidential and are for the use of the intended recipient. Any use,
dissemination, distribution, or reproduction of any part of this email or any attachment is prohibited. If you are not the intended recipient,
please notify the sender by return email and delete all copies including attachments
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Associate Professor

3313 French Science Building
Department of Biology

Duke University
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Durham, NC 27708
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From: Jennifer Tank

To: Emma Rosi-Marshall; Armitage. Thomas

Subject: RE: Harvey attachment included Re: Fwd: Revised section 3A of Connectivity report
Date: Sunday, January 26, 2014 7:23:14 AM

Attachments: EPA SAB Charge Question 3b 24Jan14.docx

Hi Emma

No problem- field work calls!

Given the late time frame, why don't we both just turn ours in to Amanda and Tom and then at the next stage we can
pay special attention to consistency? Given the schedule for conference calls etc, it appears there will be ample
opportunity. Either way, | attach Q3B text so you have it- | don't think it will change much given input previously
from my group.

Jen

From: Emma Rosi-Marshall [mailto:rosimarshalle@caryinstitute.org]
Sent: Saturday, January 25, 2014 11:13 PM

To: Jennifer Tank; Armitage, Thomas
Subject: Fwd: Harvey attachment included Re: Fwd: Revised section 3A of Connectivity report

Dear Jen,

I wanted to send this to you asap. |
know we are coming up on our deadline of Jan 31. My group has provided me feedback on the draft of our
section. Jud sent me this a couple of days ago and my group members have not added more references but the text
is on track.

Maybe you can have a look and see if it matches what your group sent.
If you send me your groups text, | can look at the next time | can get internet in the next couple of days. -

I hope that you are well,
Emma

Emma J. Rosi-Marshall

Associate Scientist

Cary Institute of Ecosystem Studies
2801 Sharon Turnpike AB
Millbrook, NY 12545
845-677-7600 ext 232

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall
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Charge Question 3(b). Comments on whether EPA’s findings and conclusions concerning the directional (downstream) connectivity and effects of ephemeral, intermittent, and perennial streams are supported by the available science.





General Comments: In general, the majority of the SAB had few changes to offer regarding the conclusions concerning the connectivity of ephemeral, intermittent and perennial streams to downstream ecosystems and their role in retaining, transforming, and transporting materials. This consensus suggests that the document outlined strong scientific support for the conclusions as written and there were many positive comments including support for the current emphasis on the importance of cumulative downstream impacts. 





The SAB emphasized that the conclusions to this chapter should relate back to the conceptual foundation of 4 dimensional connectivity (3D space plus time) while placing conclusions in the catchment context. In addition, conclusions should emphasize not only hydrologic linkages, but also include biogeochemical transformations and diverse biological connections. The text covered in the “Synthesis and Implications” section that included the main conclusions, did not include bulleted text (p4-35) which might be a helpful addition, although we recognize that key functions were summarized in Table 4.1 highlighting how streams act as sources, sinks, refuges, transformations, and lags. It was noted that connectivity itself should be added as a function to Table 4.1, perhaps using biological connections as example. Multiple SAB members supported this approach, but some noted that the highlighted functions and linkages should be reiterated succinctly and consistently across the Chapter 4 Streams Synthesis section (p4-35), Section 1.4.2 Key Findings (p1-7), and Section 6.1 Conclusions, and they are not at present, and points should be kept short, with no additional reference to cited studies.  





Q3(b): We summarize the following comments and identify areas to strengthen the conclusions: 





1. Connectivity, Boundaries and Linkages:


Statements on the unequivocal demonstration of connectivity of streams should be stated in quantitative terms, example: “of X studies, X% support conclusion of connectivity”. 





We suggest including statements on the boundary of the upland/headwater transition, providing context of what is considered a stream, as well as increased emphasis on groundwater-surface water interactions, flooding or episodic events, riparian zones and how these linkages influence biota and food webs and vice versa. For example, in Section 4.6 Synthesis, insert “above and below ground” after “connectivity” in first sentence. It is also important to reiterate in the conclusions how these exchanges influence physical, chemical, and biological connectivity with downstream systems. 





Finally, linkages that occur during flooding are not well-represented in conclusions, and text could also be added on how connectivity sustains aquifers using alluvial systems in the southwest and karst systems in the eastern US as examples. 


2. Ephemeral Streams:


The conclusions state that evidence supports a sufficient link between ephemeral streams with downstream systems, but conclusions could be strengthened by adding text about spatial and temporal variation in the linkage of ephemeral streams with downstream waters including frequency of the connection and where further research needed. In addition, the important role of variable source areas (e.g., swales) and connectivity needs to be reiterated in conclusions based on content in current text. 


Conclusions could also be strengthened by clarifying when headwaters provide critical habitat. For example, one could clarify how ephemeral streams are critical habitat and provide corridors to move among habitats. 





3. Chemical connectivity and nutrients:


The current summary of chemical functions could be strengthened to include details on how headwater streams influence sediment-bound nutrients, DOM, and other contaminants; statements are now mainly about N, with detailed examples mainly about nitrate. 





We also note that the chapter is currently focused on numerous studies demonstrating that headwaters are hotspots for N uptake and transformation and more breadth across solutes could be added. It would be helpful to add nutrient removal processes to statements in text on importance of nutrient spiraling (e.g., specifics on denitrification= removal), as both processes are important. 





4. Comments on uncertainty: 


SAB members suggest that the authors consider displaying conclusions in a matrix form to summarize extent of evidence supporting the conclusion, as well as uncertainty across function and system type. Additionally, we suggest including temporal/spatial scale of phenomena, effect size, and intensity. 





[bookmark: _GoBack]Finally, it would be helpful to readers to include depiction of level of confidence (e.g., IPCC reports). For example, conclusions drawn in the broader sense on connectivity should have a high level of certainty, and then at local scale the certainty could be lower due to geographic and climatic variability. 





5. Case studies and context:  


Some SAB members questioned how the case studies were supposed to serve the broader chapter on streams. Were they meant to be examples of extremes?  For example, it appears that in prairie stream case study, the importance of how humans alter connectivity was a key point. The motivations for the case study choice should be mentioned in the general stream chapter. 





Also, each case study has its own bulleted list of conclusions, and it is somewhat confusing as to how do these relate to the more general overall conclusions. For example some case study conclusions seemed overreaching (e.g., in arid streams example), and not placed in the context of geographic differences. FOR example, flow in arid streams in urban environments can be dominated by effluent, and these arid streams contrast greatly with the ones highlighted in the case study. 





As an alternative framework for the case studies, hydrology could be a unifying theme; for example stream flow is a function of runoff, which is a function of weather and underlying geology and this changes across regions. In the summary conclusions, it might be good to break out flow, geology and weather-dependent conclusions from generalities. 





Finally, the conclusions in the case studies could be improved by explicitly mentioning how human activities alter (both increase and decrease) connectivity of streams with downstream waters, ideally through the use of specific examples (e.g., perhaps using existing case studies). 





6. Consistency throughout text: 


Finally, it is essential that the emphasized functions and linkages are consistently and succinctly stated in Streams: synthesis section in Ch4 (p4-35,36), and consistent with 1.4.2 Key Finding (p1-7),  and in Section 6.1 (p6-1) Conclusions.  
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From: Armitage, Thomas

To: liohnson@d.umn.edu

Cc: emily.bernhardt@duke.edu; Goodman, lris

Subject: RE: Merged Version 5a, 5b for distribution to the Unidirectional Wetlands Group
Date: Friday, January 17, 2014 4:49:00 PM

Attachments: RESPONSE DRAFT FOR CHARGE 5a and 5b _merged .docx

Lucinda,

| did not see the 5(a) part in your attachment.

Tom

% %k % %k ok ok %k % ok ok %k %k %k ok ok ok ok ok ok ok ok ok
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

From: I (i SN O Behalf Of Lucinda

Johnson

Sent: Friday, January 17, 2014 4:38 PM

To: Armitage, Thomas

Cc: emily.bernhardt@duke.edu; Goodman, Iris

Subject: Re: Merged Version 5a, 5b for distribution to the Unidirectional Wetlands Group

Tom;

I merged Emily's and my version into a single document. Can you please distribute this to the
whole unidirectional wetland group.

Thank you.

Lucinda

Lucinda B. Johnson
Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
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[bookmark: _GoBack]RESPONSE DRAFT FOR CHARGE 5b





Please note that all text shown in gray is taken directly from the EPA Connectivity report. All plain text is provided by the ERB. Text shown in blue is offered as potential revised or new text for consideration by the authors of the report.





THE CHARGE


5(b) 





Conclusion (3) in section 1.4.3 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 5(a) above. Please comment on whether the conclusions and findings in section 1.4.3 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported





THE KEY TEXT


The stated objective -->


                  


Q3. What are the physical, chemical, and biological connections to and effects of wetlands and certain open-waters that lack bidirectional hydrologic exchanges with downstream waters (e.g., most prairie potholes, vernal pools), hereafter referred to as unidirectional wetlands, on downstream waters? [p 2-1]





The stated conclusion → Wetlands in landscape settings that lack bidirectional hydrologic exchanges with downstream waters (e.g., many prairie potholes, vernal pools, and playa lakes) provide numerous functions that can benefit downstream water quality and integrity These functions include storage of floodwater; retention and transformation of nutrients, metals, and pesticides; and recharge of groundwater sources of river baseflow. The functions and effects of this diverse group of wetlands, which we refer to as “unidirectional wetlands,” affect the condition of downstream waters if a surface or shallow subsurface water connection to the river network is present. In unidirectional wetlands that are not connected to the river network through surface or shallow subsurface water, the type and degree of connectivity varies geographically within a watershed and over time. Because such wetlands occur on a gradient of connectivity, it is difficult to generalize about their effects on downstream waters from the currently available literature. This evaluation is further complicated by the fact that, for certain functions (e.g., sediment removal and water storage), downstream effects arise from wetland isolation rather than connectivity. The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings. However, evaluations of individual wetlands or groups of wetlands could be possible through case-by-case analysis. Further, while our review did not specifically address other unidirectional water bodies, our conclusions apply to these water bodies (e.g., ponds and lakes that lack surface water inlets) as well, since the same principles govern hydrologic connectivity between these water bodies and downstream waters.





ERB PANELIST RESPONSES TO STATED CONCLUSION






1. Many members of the ERB expressed discomfort or concern about the inclusion of the sentence “The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings.”   and we request that the EPA remove this sentence as it is inconsistent with the synthesized literature it is intended to summarize.






2. We suggest that the third conclusion must explicitly recognize connectivity as a gradient rather than a dichotomous, categorical variable. We would suggest the authors open the conclusion with something along the lines of the following sentence:



Suggested Text  “Over sufficiently long time scales all aquatic habitats are connected to downstream waters through the transfer of water, chemicals or biota, yet the magnitude and effects of these connections vary widely across wetlands.”



3. The panel concurred that the conclusions should encompass connectivity beyond hydrologic ones, and that the frequency, magnitude, and duration of these several connections should be considered. 



Within the text of the third conclusion, the authors should explicitly recognize the four pathways by which unidirectional wetlands can be connected to downstream waters: via surface, shallow subsurface or groundwater flowpaths or through the movement of biota. It is the magnitude of material, water or biotic fluxes between a wetland and downstream waters rather than the simple presence or absence of a connection that determines the strength of the linkage between a wetland and downstream waters.



4. We are concerned that the third conclusion, as currently stated suggests that even minimal hydrologic connections are more important than any biological connection (no matter how large the flux) - we suggest that this emphasis must shift in order to account for strong connections along any of the four pathways of connection. If the goal of defining and estimating connectivitiy is to protect downstream waters, the interpreation must move from a dichotomous, categorical distinction (connected vs not connected) towards a gradient approach that recognizes variation in the strength, duration and magnitude of those connection.









ERB SUGGESTIONS RELATED TO KEY FINDINGS






1. We suggest, as has been done for prior conclusions, that the authors remove references to specific studies within the text of the key findings. As these are intended to summarize general themes arising from a broad literature synthesis, we feel that it is disingenuous to attribute these overarching findings to one or a few specific studies.






2. The panelists articulated modified versions of several of the key findings that we feel are consistent with the literature synthesis perfomed and our own expert knowledge of the subject. We offer these revised findings as a straw man to stimulate conversation and revision in response to significant concerns that: a) the original conclusions (5b) did not match the text that preceded it (5a) and b) there was too little attention paid to biological connections.







Key Findings:






Original Key Finding a - no suggestions for improvement. Water storage by wetlands well outside of riparian or floodplain areas can affect streamflow. 





Original Key Finding b - no suggestions for improvement. Unidirectional wetlands act as sinks and transformers for various pollutants, especially nutrients, which pose a serious pollution problem in the United States. Studies indicate that on-site removal of nutrients by unidirectional wetlands is important and geographically widespread. The effects of this removal on rivers are generally not reported in the literature.






Suggested additional key finding on BIOLOGICAL FUNCTIONS of unidirectional wetlands →Wetlands provide unique and important habitats for many organisms, both common and rare. Some of these organisms require multiple types of waters to complete their full life cycle, including downstream waters. Other organisms, especially abundant species, play important roles in transferring energy and materials between wetlands and downstream waters.





Original Key Finding c - no suggestions for improvement → Unidirectional wetlands can be hydrologically connected directly to river networks through channels, nonchannelized surface flow, or subsurface flows. A wetland surrounded by uplands is defined as “geographically isolated.” Our review found that in some cases, wetland types such as vernal pools and coastal depressional wetlands are collectively, and incorrectly, referred to as geographically isolated. Technically, the term “geographically isolated” should be applied only to the particular wetlands within a type or class that are completely surrounded by uplands. Furthermore, “geographic isolation” should not be confused with functional isolation, because geographically isolated wetlands can still have hydrological and biological connections to downstream waters.






Suggested additional key finding on BIOLOGICAL CONNECTIVITY between unidirectional wetlands and downstream waters to parallel the above finding on “hydrologic connectivity”→ Biological connectivity can occur between [unidirectional] wetlands and downstream waters through two major mechanisms. Activities by biological organisms within wetlands (e.g., foraging, breeding, roosting) can change the amount, concentration, and density of organic and/or inorganic components within the water column or soils, which can be transmitted down-gradient by fluxes of surface water or groundwater. Movements of animals (i.e., macroinvertebrates, fish, amphibians, reptiles, birds, mammals) and plants (i.e., seeds, propagules,  including colonization by invasive species) can occur among waters with varying frequency, duration, and distance. Many species in these groups that use both stream and wetland habitats are capable of dispersal distances equal to or greater than distances between many [unidirectional] wetlands and river networks. Migratory waterbirds (e.g., waterfowl, shorebirds, waders, colonial species) can be an important vector of long-distance dispersal of plants, invertebrates, parasites, and disease organisms between these waters and the river network. In addition, the magnitude of translocated biomass and nutrients can be substantial, when large numbers of individuals move temporarily, periodically, or permanently between waters







g. [Unidirectional] wetlands occur along a gradient of hydrologic connectivity with respect to river networks, lakes, or marine/estuarine water bodies. This gradient includes, for example, wetlands that serve as origins for stream channels that have permanent surface water connections to the river network; wetlands with outlets to stream channels that discharge to deep groundwater aquifers; geographically isolated wetlands that have local groundwater or occasional surface water connections to downstream waters; and isolated wetlands that have minimal hydrologic connection to other water bodies (but which could include surface and subsurface connections to other wetlands). 






We propose adding two additional key findings that summarize important information from the main body of the document that was not emphasized in the original wording of the key findings 



Suggested additional key finding on SPATIAL PROXIMITY of unidirectional wetlands  Spatial proximity is an important determinant of the magnitude, frequency and duration of connections between wetlands and rivers that will ultimately influence the fluxes of water, materials and biota between wetlands and downstream waters.






Suggested additional key finding on CUMULATIVE OR AGGREGATE IMPACTS of unidirectional wetlands  The cumulative influence of many individual wetlands within watersheds can strongly affect the hydrology, biology and chemistry of downstream waters. Because of their aggregated influence, it is important any evaluation of changes to individual wetlands is considered in the context of past and predicted changes to other wetlands within the same watershed. 



we direct authors to the following references in support of this statement 


· Preston, E. M., and B. L. Bedford. 1988. Evaluation cumulative effects on wetland functions: a conceptual overview and generic framework. Environmental Management 12(5):565-583. 





· Lee and Gosselink 1988. Cumulative impacts on wetlands: Linking Scientific Assessments and Regulatory Alternatives. Environmental Management 12: 591-602.




Natural Resources Research Institute
University of Minnesota

Duluth, MN 55811

218 720-4251

On Fri, Jan 17, 2014 at 2:42 PM, Armitage, Thomas <Armitage.Thomas@epa.gov> wrote:
Lucinda and Emily,

I would like to send the responses to charge questions 5(a) and 5(b) to the subgroup for review but
would like clarification on which versions to send. Lucinda sent me a combined 5(a)/5(b) draft
developed by Mike Josselyn with her comments inserted (attached). Emily sent me a different draft
of the 5(b) response (attached). We could send both of these to the subgroup for review and
discussion. Please let me know if you want me to do that. | am in the process of scheduling a call
and would like to send this out by Tuesday (1/21). Thanks.

Tom

sk 3k 3k sk sk 3k sk sk sk sk sk ok sk sk ok sk sk ok sk kok sk
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)

armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

From: [N (o NN O 5chaf Of Lucinda

Johnson

Sent: Friday, January 17, 2014 11:16 AM

To: Mike Josselyn

Cc: Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: Re: Suggested working document

Hi Folks;

Thank you Mike for putting the comments together into a draft comment document. | had
tried to pull out the main points from each section into a summary with detailed comments
below. This is a suggestion, which follows the general format used by the framework group,
and I think it is useful.

I have not had time to digest the suggestions of the framework group, so | didn't make a
summary statement about the terminology. We might have to see how everyone in the group
feels about this.



mailto:Armitage.Thomas@epa.gov
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Emily: Can you please read this and make additions / corrections. Send to Tom as soon as
possible.

Tom: Please send Emily's version out to the rest of our group as soon as possible.

Let's give our folks a bit of time to read this and try to schedule a conference call the week of
Jan 27th.

Thank you for your input.

Lucinda

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Thu, Jan 16, 2014 at 6:11 PM, Mike Josselyn <josselyn@wra-ca.com> wrote:
Lucinda and Emily:

I am sending this for your consideration as a starting point. While there was a lot of good
information in the Google doc in terms of notes, as | was looking through it, I felt that it was
very hard to figure out how to organize all the comments and provide meaningful edits.
Therefore, | took the opportunity to organize the materials in a first draft that could allow
each of the panel members to begin to add their additions/comments. | tried to remain true to
the commenters and the document as it was written, but did make some edits to allow for
better flow between concepts.

It has a lot to go in terms of finalization and | am sure once I look at it again, I will have
suggestions. Because | do not mean to usurp your lead writing by any means, | recommend
that you review and circulate either this draft or something similar to this so that more
productive input can be provided by the other panel members.

MICHAEL JOSSELYN, PhD, PWS | Principal | 0:415.454.8868 x125 | josselyn@wra-ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437
South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800
Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855

The information contained in this email and any attachments are strictly confidential and are for the use of the intended recipient.
Any use, dissemination, distribution, or reproduction of any part of this email or any attachment is prohibited. If you are not the
intended recipient, please notify the sender by return email and delete all copies including attachments
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From: Armitage, Thomas

To: liohnson@d.umn.edu

Cc: Emily Bernhardt Ph. D.

Subject: RE: Merged Version 5a, 5b for distribution to the Unidirectional Wetlands Group... the real merged version
Date: Friday, January 17, 2014 5:33:00 PM

Thank you.

From: [N (o (SN O 5chaf Of Lucinda

Johnson

Sent: Friday, January 17, 2014 5:02 PM

To: Armitage, Thomas

Cc: Emily Bernhardt Ph. D.

Subject: Re: Merged Version 5a, 5b for distribution to the Unidirectional Wetlands Group... the real
merged version

sorry...

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Fri, Jan 17, 2014 at 3:49 PM, Armitage, Thomas <Armitage.Thomas@epa.gov> wrote:
Lucinda,

| did not see the 5(a) part in your attachment.

Tom

3k sk 3k sk sk 3k skosk 3k skosk sk sk sk 3k sk sk sk ok sk ke
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)

armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004
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From: I (i (N O Behalf Of Lucinda

Johnson
Sent: Friday, January 17, 2014 4:38 PM
To: Armitage, Thomas

Cc: emily.bernhardt@duke.edu; Goodman, Iris
Subject: Re: Merged Version 5a, 5b for distribution to the Unidirectional Wetlands Group

Tom:;

I merged Emily's and my version into a single document. Can you please distribute this to the
whole unidirectional wetland group.

Thank you.

Lucinda

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Fri, Jan 17, 2014 at 2:42 PM, Armitage, Thomas <Armitage.Thomas@epa.gov> wrote:

Lucinda and Emily,

I would like to send the responses to charge questions 5(a) and 5(b) to the subgroup for review but
would like clarification on which versions to send. Lucinda sent me a combined 5(a)/5(b) draft
developed by Mike Josselyn with her comments inserted (attached). Emily sent me a different draft
of the 5(b) response (attached). We could send both of these to the subgroup for review and
discussion. Please let me know if you want me to do that. | am in the process of scheduling a call
and would like to send this out by Tuesday (1/21). Thanks.

Tom

% %k % %k ok ok %k %k ok ok %k %k ok ok ok sk ok ok k ok ok k
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460
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Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

From: [N (o (N O =chaf Of Lucinda

Johnson

Sent: Friday, January 17, 2014 11:16 AM

To: Mike Josselyn

Cc: Emily Bernhardt Ph. D.; Armitage, Thomas
Subject: Re: Suggested working document

Hi Folks;

Thank you Mike for putting the comments together into a draft comment document. | had
tried to pull out the main points from each section into a summary with detailed comments
below. This is a suggestion, which follows the general format used by the framework group,
and | think it is useful.

I have not had time to digest the suggestions of the framework group, so | didn't make a
summary statement about the terminology. We might have to see how everyone in the group
feels about this.

Emily: Can you please read this and make additions / corrections. Send to Tom as soon as
possible.

Tom: Please send Emily's version out to the rest of our group as soon as possible.

Let's give our folks a bit of time to read this and try to schedule a conference call the week of
Jan 27th.

Thank you for your input.

Lucinda

Lucinda B. Johnson

Interim Director, Natural Resources Research Institute
Director, Center for Water and the Environment
Natural Resources Research Institute

University of Minnesota

Duluth, MN 55811

218 720-4251

On Thu, Jan 16, 2014 at 6:11 PM, Mike Josselyn <josselyn@wra-ca.com> wrote:
Lucinda and Emily:

I am sending this for your consideration as a starting point. While there was a lot of good
information in the Google doc in terms of notes, as | was looking through it, I felt that it was
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very hard to figure out how to organize all the comments and provide meaningful edits.
Therefore, | took the opportunity to organize the materials in a first draft that could allow
each of the panel members to begin to add their additions/comments. | tried to remain true to
the commenters and the document as it was written, but did make some edits to allow for
better flow between concepts.

It has a lot to go in terms of finalization and | am sure once | look at it again, | will have
suggestions. Because | do not mean to usurp your lead writing by any means, | recommend
that you review and circulate either this draft or something similar to this so that more
productive input can be provided by the other panel members.

MICHAEL JOSSELYN, PhD, PWS | Principal | 0:415.454.8868 x125 | josselyn@wra-ca.com

WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | c:
415.519.3843

North Coast: 249 N. Main Street, Suite F, Fort Bragg, CA 95437
South Coast: 9815 Carroll Canyon Road, Suite 206 San Diego,CA 92131 858.842.1800
Denver: 999 18th Street, Suite 3000, Denver, Colorado 80202 720.946.4855

The information contained in this email and any attachments are strictly confidential and are for the use of the intended recipient.
Any use, dissemination, distribution, or reproduction of any part of this email or any attachment is prohibited. If you are not the
intended recipient, please notify the sender by return email and delete all copies including attachments
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From: Armitage, Thomas

To: Laurie Alexander

Cc: Goodman, lris

Subject: RE: Number of uniqgue comments - last count?
Date: Wednesday, January 15, 2014 9:43:00 AM

Hi Laurie,

| just looked at the docket website (www.regulations.gov). The website shows 128,944 total
submissions and 1,642 unigue submissions. On Monday Docket staff told me that some additional
comments had recently been received by mail and are being checked to see if any are unique.

Tom

From: Laurie Alexander [mailto:sweepnet@gmail.com]
Sent: Wednesday, January 15, 2014 9:28 AM

To: Armitage, Thomas

Subject: Number of unique comments - last count?

Hi Tom,
It's Laurie. I'm in a stakeholder mtg. Can you send me the # of uniqgue comments at last count?

Thanks.
Laurie
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From: Laurie Alexander

To: Armitage, Thomas

Subject: RE: Number of unique comments - last count?
Date: Wednesday, January 15, 2014 9:45:06 AM
Thanks Tom!

OnJan 15, 2014 9:43 AM, "Armitage, Thomas" <Armitage.Thomas@epa.gov> wrote:

Hi Laurie,

| just looked at the docket website (www.regulations.gov). The website shows 128,944 total
submissions and 1,642 unique submissions. On Monday Docket staff told me that some
additional comments had recently been received by mail and are being checked to see if any are
unique.

Tom

From: Laurie Alexander [mailto:sweepnet@gmail.com]
Sent: Wednesday, January 15, 2014 9:28 AM

To: Armitage, Thomas

Subject: Number of unique comments - last count?

Hi Tom,

It's Laurie. I'm in a stakeholder mtg. Can you send me the # of unique comments at last
count?

Thanks.
Laurie
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From: Wohl.Ellen

To: Jennifer Tank; Stanford, Jack

Cc: Armitage, Thomas

Subject: RE: Refined text for Charge Question 3b: your edits requested
Date: Tuesday, January 28, 2014 1:18:49 PM

Hi Jen

I think this looks very good, and don't have any changes to suggest.
Thanks for doing this.

Ellen

From: Jennifer Tank [mailto:tank.1@nd.edu]

Sent: Friday, January 24, 2014 9:57 AM

To: Wohl,Ellen; Stanford, Jack

Cc: Armitage, Thomas

Subject: Refined text for Charge Question 3b: your edits requested

Dear Ellen and Jack (with cc to Tom)

Please find a revised draft of the Question 3b summary text for your editing. After you all have
chimed in, | will send finalized version to Tom, Amanda, and Iris with a cc to Emma (leading the
Question 3a writing).

Hope 2014 is opening well for you alll

Take care,
Jen

<((((><,e N, T N TN T < (((( 2>
dr. jennifer |. tank

ludmilla f. and stephen j. galla professor
department of biological sciences

192 galvin hall

university of notre dame

notre dame, IN 46556

email: tank.1@nd.edu

phone: 574.631.3976

fax: 574.631.7413

<((((><,o "N, TN TN T < (((( 2>
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From: Armitage, Thomas

To: mgooseff@engr.colostate.edu

Subject: RE: Reminder - Subgroup teleconference on Wednesday, January 29th to discuss the draft responses to charge
questions 5(a) and 5 (b)

Date: Tuesday, January 28, 2014 2:34:00 PM

Thanks very much Mike.

From: Michael Gooseff [mailto:mgooseff@rams.colostate.edu]

Sent: Tuesday, January 28, 2014 1:59 PM

To: Armitage, Thomas

Subject: Re: Reminder - Subgroup teleconference on Wednesday, January 29th to discuss the draft
responses to charge questions 5(a) and 5 (b)

Tharks forne remincerTor, | SN
I ' 0 o1 tomortow

Best,
Mike

On Tue, Jan 28, 2014 at 8:51 AM, Armitage, Thomas <Armitage.Thomas@epa.gov> wrote:
Charge question 5 subgroup members,

This is a reminder that there will be a subgroup conference call tomorrow, Wednesday,

January 29t from 1:00 - 2:00 p.m. (Eastern Time) to discuss the attached responses to
charge questions 5(a) and 5(b). Call in number: 1-866-299-3188, conference code
2023439995#.

Tom Armitage
*hkkhkkkkikkkhkkhkkkhkhkhkkihkkhkikhkiikkx

Thomas Armitage Ph.D.

Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)

armitage.thomas@epa.gov

From: Armitage, Thomas

Sent: Tuesday, January 21, 2014 12:11 PM

To: Genevieve Ali; Mike Josselyn; ljohnson@d.umn.edu; rpb2@psu.edu; Robert Brooks;
emily.bernhardt@duke.edu; mgooseff@engr.colostate.edu; hassy@cox.net

Cc: Goodman, Iris; Amanda D. Rodewald
Subject: Teleconference to discuss the draft responses to charge questions 5(a) and 5 (b)

Dear Charge Question 5(a)/5(b) subgroup members,
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| have scheduled a subgroup teleconference on Wednesday, January 29th from 1:00 - 2:00
p.m. (Eastern Time) to discuss the draft responses to charge questions 5(a) and 5(b).

The teleconference call-in number is: 1-866-299-3188. After calling in, please enter the
following conference code at the prompt: 2023439995# .

| look forward to talking with you on the call.

Tom Armitage

>k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k %k %k %k %k %k %k >k >k >k %k 3k 3k 3k 3k 5k 5k %k %k %k %k %k %k >k %k %k %k >k %k %k %k >k % >k %k *k *k *x

Thomas Armitage Ph.D.

Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

L L L L L L L L LK K KKK S OSSO >5>5>>>>>>

Michael N. Gooseff, Associate Professor
Civil & Environmental Engineering
Colorado State University

Campus Delivery 1372

Fort Collins, CO 80523-1372

email: mgooseff@engr.colostate.edu
phone: 970-491-6057

web: http://www.engr.colostate.edu/~mgooseff/
L L L L LKL LKL K KKK OO OSSOSO >>
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From: Charles Hawkins

To: Emma Rosi-Marshall; Fausch.Kurt

Cc: Harvey. Judson; Amanda D. Rodewald; Armitage, Thomas
Subject: RE: Revised section 3A of Connectivity report

Date: Tuesday, January 14, 2014 11:03:18 PM

Emma:

I've been traveling since your request came out |GGG | - to

send comments later this week.

Chuck

Charles P Hawkins

Professor of Aquatic Ecology

Interim Head, Department of Watershed Sciences

Director, Western Center for Monitoring and Assessment of Freshwater Ecosystems
Quinney College of Natural Resources

Utah State University, Logan, Utah 84322-5210

www.cnr.usu.edu/wmc

www.cnr.usu.edu/wats

435-797-2280 (Voice)

435-797-1871 (FAX)

From: Emma Rosi-Marshall [rosimarshalle@caryinstitute.org]

Sent: Tuesday, January 14, 2014 6:10 AM

To: Fausch,Kurt

Cc: Harvey, Judson; Charles Hawkins; Amanda D. Rodewald; Armitage, Thomas
Subject: Re: Revised section 3A of Connectivity report

Dear Group Members,

Thanks for sending along these comments Kurt. Jud and Chuck, if you can let me know if you
have comments, | will be working with the lead writer of the response to Charge question 3b
(Dr. Jen Tank) on a final combined version of the text. | would like to send her our section,
but would like to wait until I have your feedback. Please let me know if you have any
comments (or not) on the revised text. Thank you,

Emma

Emma J. Rosi-Marshall

Associate Scientist

Cary Institute of Ecosystem Studies
2801 Sharon Turnpike AB
Millbrook, NY 12545
845-677-7600 ext 232

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall
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On Thu, Jan 9, 2014 at 6:35 PM, Fausch,Kurt <Kurt.Fausch@-colostate.edu> wrote:

Hi all,

| think the recommendations read well, and made relatively minor comments to edit them.

At one point we refer to references (highlighted), but | assume this should be deleted from
this version.

| will be traveling Jan 16-21, and not generally available then, but can be otherwise.

Kurt Fausch

Dr. Kurt D. Fausch, Professor

Department of Fish, Wildlife, and Conservation Biology
Colorado State University

Fort Collins, CO 80523

970-491-6457

kurtf@cnr.colostate.edu

http://warnercnr.colostate.edu/~kurtf,

From: Emma Rosi-Marshall [mailto:rosimarshalle@caryinstitute.org]
Sent: Wednesday, January 08, 2014 2:29 PM

To: Fausch,Kurt; Harvey, Judson; chuck.hawkins@usu.edu; Amanda D. Rodewald; Armitage, Thomas
Subject: Revised section 3A of Connectivity report

Dear Group Members,
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I have incorporated the comments from other panelists into our response to Charge Question
3A. 1 would appreciate if you all can look at this and let me know if you have additional
suggestions for text to be included.

In light of our 31 Jan deadline, | also want to alert you all that | will be out of the country
conducting fieldwork from Jan 21-Feb 8th. | am in email contact during that time and can
work on this document, but the 9 hour time difference and field conditions might make a
conference call challenging. If we would like to speak as a group, may | request that we
meet before then? Please let me know what you think of the revisions that | have made so
far. 1 welcome any and all comments/edits.

Sincerely,
Emma

Emma J. Rosi-Marshall

Associate Scientist
Cary Institute of Ecosystem Studies

2801 Sharon Turnpike AB
Millbrook, NY 12545

845-677-7600 ext 232

http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall
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From: Charles Hawkins

To: Emma Rosi-Marshall; Fausch.Kurt; Harvey, Judson; Amanda D. Rodewald; Armitage. Thomas
Subject: RE: Revised section 3A of Connectivity report

Date: Monday, January 20, 2014 11:25:04 PM

Attachments: SAB Panel Response to Charge Question Revised 8 Jan 2014-cph-edits20Jan2014.docx

Emma and others:

See my edits / comments. Some of our points are somewhat redundant and | | think we
can merge in places to tighten our recommendations.

Chuck

Charles P Hawkins

Professor of Aquatic Ecology

Interim Head, Department of Watershed Sciences

Director, Western Center for Monitoring and Assessment of Freshwater Ecosystems
Quinney College of Natural Resources

Utah State University, Logan, Utah 84322-5210

www.cnr.usu.edu/wmc

www.cnr.usu.edu/wats

435-797-2280 (Voice)

435-797-1871 (FAX)

From: Emma Rosi-Marshall [rosimarshalle@caryinstitute.org]

Sent: Wednesday, January 08, 2014 2:28 PM

To: Fausch,Kurt; Harvey, Judson; Charles Hawkins; Amanda D. Rodewald; Armitage, Thomas
Subject: Revised section 3A of Connectivity report

Dear Group Members,

| have incorporated the comments from other panelists into our response to Charge Question
3A. 1 would appreciate if you all can look at this and let me know if you have additional
suggestions for text to be included.

In light of our 31 Jan deadline,

If we would like to speak as a group, may | request that we meet
efore then? Please let me know what you think of the revisions that | have made so far. |
welcome any and all comments/edits.

Sincerely,
Emma

Emma J. Rosi-Marshall

Associate Scientist

Cary Institute of Ecosystem Studies
2801 Sharon Turnpike AB
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Question 3(a) 





The panel recommends that the report be expanded to include further discussion of the following:





· Hydrologic exchange flows between main channels and off channel areas  


· Naturally occurring chemical constituents other than nutrients (N, P) and contaminants


· Multiple factors that influence stream temperature 


· Biological connectivity 


· Temporal dynamics of connections 


· Human-modified headwater streams 


· Headwater streams in aggregate/cumulative 


· Nutrient and contaminant transformations  


· Streamside vegetation (i.e., riparian zones or areas) 


· Food web dynamics


· Strength/degree of connectivity





The SAB panel members were universally impressed with Chapter 4 and its excellent review of the literature that describes the connectivity of headwater streams to downstream waters. The panel agreed that the report documents the current scientific understanding that there are numerous ways that headwater streams are connected to downstream ecosystems and that these connections are essential in promoting the physical, chemical, and biological integrity of downstream ecosystems. The connections between headwaters and downstream ecosystems are a well established as a foundational concept in stream ecology.  





The Panel felt agreed that the review was based on pertinent literature and the text was strongly grounded in current scientific understanding.  The general comments that the panel suggestsThe following recommendations represent ways to improve the document. We have numbered these comments for ease of discussion, but they are not numbered in order of importance. In addition to these general comments, detailed comments and referral to relevant literature are included in the preliminary comments from the panel. 





      1. Improve the review of hydrologic exchange flows between main channels and off channel areas.  Include discussion of exchanges between main channels and relatively slow moving subsurface waters and surface waters located at channel margins, in pools, and in recirculating eddies.  Include a more complete discussion of the processes involved and give more attention to spatial and temporal variability. 


a. Include a broader discussion of associated biogeochemical transformations that change the form and mobility of dissolved chemicals with effects on downstream water quality.  Expand the discussion beyond just nitrate removal by including phosphorus as well as examples of fate and transport of contaminants such as toxic metals and organic contaminants (may be integrated with item 2 below.  


b. Extend the discussion to communicate how surface-subsurface water interactions affect stream temperature, and habitat for fish and other organisms, including when surface water contracts but subsurface flow is present (may be integrated with item 3 below).  


2. Discussion of naturally occurring chemical constituents other than nutrients (N, P) and contaminants, could be expanded. The report needs a more thorough characterization of upslope (surface and subsurface) effects of geology, soils, and hydrology on overall water chemistry (e.g., conductivity, alkalinity, pH, major cations, etc) and the consequences of altering these upslope processes on downstream water chemistry and associated ecological responses.





3. A more thorough treatment of factors that influence stream temperature is needed. There is inadequate treatment of the role of upslope factors affecting the relative contributions of surface and shallow and deeper subsurface waters to channel flow.  Also, a more explicit treatment of the effects of hyporheic flow and storage and the resulting lag and attenuation effects that buffer temperature extremes is needed.  The latter discussion of subsurface effects should include a comparison to direct groundwater discharge in terms of its effects on stream temperature dynamics.  In addition, the treatment of the direct and indirect effects of upstream/upslope riparian shading, channel morphology, and channel network topology on stream temperature is currently inadequate.  Finally, we suggest an expanded discussion of how environmental alterations in channels and upslope areas influence temperature dynamics. The panel recommends that the report directly address the influence of temperature on connectivity. 





4. The temporal dynamics of connections were addressed in the report, but could be expanded. The panel agreed that a separate section that better addresses temporal dynamics (magnitude, frequency, duration, timing) would be a welcome addition to this Chapter. For example, the panel agreed that connections that occur only during a short time of year are not necessarily unimportant. The report describes how even though headwater streams are periodically dry, over an annual cycle they can contribute a large fraction of the water in downstream ecosystems; however, the ecological consequences of these connections could be expanded.  In the current draft, there is not a short, comprehensive, paragraph that explicitly examines the temporal dynamics of connectivity for headwater streams (connecting perennial, intermittent, and ephemeral channels with variable source areas) and its effects on material and sediment transport and effects on downstream water quality. In addition, connectivity can be highly episodic, but this does not reduce is importance to downstream ecosystems inherently. 





There is also a need for more discussion and literature review on the importance of short duration floods and longer duration droughts and their effects on downstream ecosystems.  The panel recommended that the report adopt a more encompassing recognition of the important role of variable hydraulic residence times in river networks and their effects on storage and transformation of organic matter and nutrients in downstream waters. In addition, the role of humans in altering the temporal dimensions of connectivity (e.g. via water withdrawl or augmentation) should be considered in the report.  Overall, the panel suggested that tightening the entire report to make it clear how intermittent and ephemeral streams are connected in space and time to downstream ecosystems. 





5. Improve the review of biological connectivity, to demonstrate that movements of biota in downstream waters to use critical habitats in upstream and lateral habitats have strong effects on biological integrity. A more thorough treatment of biological connectivity would strengthen this chapter of the report.  Key points include:


a. Organisms require habitats that are dispersed throughout watersheds (i.e., their populations cannot persist without them), and many species move among these habitats during their life cycles.


b. Some species maintain populations in downstream receiving waters, but move upstream or laterally to use habitats that are dry seasonally and in some cases are dry several years in a row.  Thus, these intermittent or ephemeral habitats often can be critical to the biological integrity of downstream waters.


c. These mobile species range across many different taxa, even within fish, and include many more than those focused in the report, which are mainly salmon and other anadromous fish.  Many fish living solely in freshwater, and many other taxa including amphibians, reptiles, birds, mammals, and important invertebrates, require these habitats and move to access them.


d. When these upstream, lateral, and disconnected habitats are degraded or destroyed, data from comparative studies and experiments show that these animal populations decline or are extirpated entirely, showing that connectivity to these habitats is a key to the biological integrity of downstream waters.


e. Thus, ignoring these connections can create new threatened and endangered species, especially for highly imperiled vertebrate groups like amphibians, but also highly imperiled groups of invertebrates like mussels whose larvae are transported throughout watersheds by their fish hosts.





6. Human-modified headwater stream literature should be covered more extensively in the report. A number of panel members raised the issue of the lack of literature on human-modified headwater streams. Theis inclusion of this literature would provide information about how altering these systems have consequences for the water quality and biota of downstream ecosystems. Many headwater stream ecosystems are altered by human activity and the literature on these ecosystems should be reviewed because these modifications often disrupt connectivity, which and so show its the importance of headwaters to downstream areasimportance in various landscapes. For example, the following alterations should be included in the review: agricultural ditches and tile drains, urban lined channels and buried streams, riparian tree removal, cattle grazing, gravel mining, channel diversions, low dams, grade control structures, and effluent dominated streams. Some of these alterations may reduce connections to downstream waters, but some alterations increase the frequency and magnitude of connections. It should be noted even when a system is highly altered it may have strong effects on downstream water.  In addition, human altered or even human created streams may have significant ecological functions and as a consequences can have effects on downstream waters. In addition, a discussion of the role of stream restoration and its effects on downstream waters would strengthen the report. 	Comment by Charles Hawkins: Recommend deleting this sentence. The paragraph is set up to point out that past and current alterations to headwaters are ‘experimental manipulations’ that clearly show downstream effects. Our logic would imply that the magnitude of downstream effects would be proportional to how highly altered the headwaters are. 	Comment by Charles Hawkins: In the same context of a ‘manipulation’ as described above?





7. Highlight the role of headwater streams in aggregate (i.e., cumulative) effects on downstream ecosystems in this chapter as well. The panel recommends adding a section that explicitly deals with this topic.  There is a large literature on cumulative watershed effects of land use based on both modeling and the empirical studiesdata often used in modeling (monitoring program datasets that usually form the basis for modeling.. Furthermore, the watershed modeling section could be improved. For example, the work based on SPARROW modeling was covered in the report, but results from other modeling approaches were not., but the monitoring datasets was not discussed nor was additional modeling of riverine processes and the role of headwaters in downstream ecosystems could be added to the report. We recommend that the authors review the following citations for a more comprehensive review of network scale modeling of headwater and riverine networks.	Comment by Charles Hawkins: What citations?





8. The role of nutrient and contaminant transformation could be expanded in the report.  The role of nutrient spiraling as a demonstration of connections between headwaters and downstream ecosystems was covered in the report, but more attention to the important transformations that affect mobility, toxicity, and time lags of storage or degree of removal that occurs and how it affects downstream loading of nutrients and contaminants would strengthen the report. In addition, some additional attention to sediment bound contaminants and their downstream movement and effects on downstream waters should be discussed further. 	Comment by Charles Hawkins: Can this be merged with 2?





9. The effects of streamside vegetation (i.e., riparian zones or areas) on stream ecosystems should be expanded in this report. Many of these effects are not necessarily associated with riparian wetland function (e.g., effects of leaf letter inputs on downstream food resources, effects of woody debris on channel morphology, sediment and organic matter storage, hydrologic retention, stream temperature, etc.). These effects occur along the entire longitudinal profile, but are especially intense in headwater streams. 





10. The panel suggests that the addition of a section that treats thoroughly the food-web connections from riparian zones to streams that support aquatic organisms would strengthen the report.  Although the report focuses on strictly aquatic connections, organisms that define the biological integrity of downstream waters are embedded in food webs, and these food webs transcend aquatic-terrestrial boundaries.  Key points include:


a. Streams receive leaves, wood, and other plant litter from riparian vegetation, and these supply carbon and nutrients to biota ranging from microbes to invertebrates, which in turn feed larger invertebrates, fish, amphibians, reptiles, birds, and mammals.


b. Streams also receive terrestrial invertebrates, which are used directly as prey by fish and amphibians, either in the same reach, or after flowing downstream from headwaters into reaches that support these predators.


c. As a result, these linkages are critical to maintaining the biological integrity of the nation’s Nation’s waters, and data from comparative studies and experiments support the generalization that cutting off these connections can cause emigration or extirpation of these organisms. 


d. Finally, food webs integrate the aquatic and terrestrial landscapes and therefore provide a useful lens through which to view connectivity in aquatic ecosystems.





11. The panel recommends that text be added to the report that clarifies the selection of the case studies presented.  In addition, a case study that focuses on human dominated systems might be a logical place to add information about the role of human dominated systems for downstream waters. For example, the Rio Grande case study on arid rivers  could be expanded in the case study on arid rivers and as it provides excellent examples of human-modified systems as a case study.





12. [bookmark: _GoBack] The panel suggested that there be additional attention to the strength/degree of connectivity.  This could be addressed in this chapter about headwater streams, but could also be addressed throughout the report.  The panel agreed that a focused discussion of the relative strength/degree of connectivity for intermittent, ephemeral, and variable source areas needs further discussion.  A way that this might be approached is through the discussion of the frequency, duration, and magnitude of surface and subsurface connections.  Importantly, it is known that subsurface connections often persist after surface connections disappear.  This subsurface flow may provide an important connection from an ephemeral stream to downstream waters.  In addition, as discussed above in point #4 even short duration surface water connections in source water areas and ephemeral streams may have substantial effects on the chemistry and biology of downstream waters. 





The panel recommends that the degree/strength of connections should be highlighted or discussed in each major subsection of this chapter of the report (e.g. temperature, chemical, biological, etc.).  


									Page 1
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From: Armitage, Thomas

To: Amanda D. Rodewald

Cc: Goodman, lris

Subject: RE: Scheduling the next public teleconference of the SAB Connectivity Panel
Date: Tuesday, January 21, 2014 12:22:27 PM

Hi Amanda,

Thanks for sending your dates of availability. | will work on scheduling the public
teleconference of the Panel.

| think the lead writers are all working on the draft responses and look forward to receiving
them at the end of the month. FYI, the charge question 5 subgroup asked me to schedule a
call for them next Wednesday to talk about their responses.

Tom

sk 3k 3k sk 3k sk sk 3k sk sk 3k sk sk 3k sk sk 3k sk sk ok sk 3k sk sk 3k sk sk 3k sk sk ok sk sk k sk k
Thomas Armitage Ph.D.

Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)

armitage.thomas@epa.gov

From: Amanda D. Rodewald <arodewald@cornell.edu>

Sent: Tuesday, January 21, 2014 10:34 AM

To: Armitage, Thomas

Cc: Goodman, Iris

Subject: RE: Scheduling the next public teleconference of the SAB Connectivity Panel

Hi Tom,

Hope all is well with you.

Best,
Amanda

Monday, April 7 —all day
Tuesday, April 8 — before 3pm
Wednesday, April 9 - before 12
Thursday, April 10 — before 1:30
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Friday, April 11 —anytime EXCEPT 12-1

Monday, April 14 —unsur< ~

Tuesday, April 15
Wednesday, April 16
Thursday, April 17
Friday, April 18

Monday, April 21 —all day
Tuesday, April 22 — before 3pm
Wednesday, April 23 - NO
Thursday, April 24 before 1:30
Friday, April 25

Monday, April 28 —all day

Tuesday, April 29- before 3pm
Wednesday, April 30 anytime EXCEPT 12-1
Thursday, May 1 before 1:30

Friday, May 2 anytime EXCEPT 12-1

Thanks, Tom

sk ok ok ok ok sk ok ok ok ok ok ok sk ok ok %k ok %k ok ok ok ok
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)

armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004



mailto:armitage.thomas@epa.gov








From: Allison Aldous

To: Siobhan Fennessy; Valett, Maury

Cc: krr@ufl.edu; maury.valett@umontana.edu; Armitage, Thomas; Goodman, lris
Subject: RE: Subgroup report

Date: Thursday, January 16, 2014 1:08:14 PM

I’'m planning to have my section done by COB tomorrow (Friday).

~Allison

From: Siobhan Fennessy [mailto:fennessym@kenyon.edu]

Sent: Tuesday, January 14, 2014 12:45 PM

To: Valett, Maury

Cc: Allison Aldous; krr@ufl.edu; maury.valett@umontana.edu; Thomas Armitage; Goodman, Iris
Subject: Re: Subgroup report

Hi Maury,
Thanks! | hope to have mine to you all soon.

Siobhan

On Jan 14, 2014, at 2:24 PM, Valett, Maury wrote:

Hi Siobhan et al.,

I've attached some text for my section. Let me know if this is what y'all had in mind. I'm not
sure of the extent of assessment we are looking for in this context, but thought | would fire
this off as a starting point.

Sincerely,

Maury

From: Siobhan Fennessy [fennessym@kenyon.edu]
Sent: Friday, December 20, 2013 10:05 AM

To: aaldous@tnc.org; krr@ufl.edu; maury.valett@umontana.edu

Cc: Thomas Armitage; Goodman, Iris
Subject: Subgroup report

Hi all,

It was a pleasure working with you this week at the SAB panel. I'm attaching the set of bullet
points we developed, along with the writing assignments that we agreed to take on. As you
know, the draft of our comments are due January 31. If you could get me draft text by Jan
10th or 15th, I can put it all together and coordinate with the charge question 4b group before
we send in the final version.
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In the meantime, have a wonderful holiday,

Siobhan

<Valett text on Flood Pulse for EPA document 4a -3.docx>

Siobhan Fennessy

Jordan Professor of Biology and Environmental Studies
Biology Department

Kenyon College

Gambier, Ohio 43022

Phone: 740.427.5455
Fax: 740.427.5741

email: fennessym@kenyon.edu
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From: Valett, Maury

To: Siobhan Fennessy; aaldous@tnc.org; krr@ufl.edu; maury.valett@umontana.edu
Cc: Armitage, Thomas; Goodman, lris

Subject: RE: Subgroup report

Date: Tuesday, January 14, 2014 2:28:43 PM

Attachments: Valett text on Flood Pulse for EPA document 4a -3.docx

Hi Siobhan et al.,

I've attached some text for my section. Let me know if this is what y'all had in mind. I'm not sure of the extent of
assessment we are looking for in this context, but thought I would fire this off as a starting point.

Sincerely,

Maury

From: Siobhan Fennessy [fennessym@kenyon.edu]

Sent: Friday, December 20, 2013 10:05 AM

To: aaldous@tnc.org; krr@ufl.edu; maury.valett@umontana.edu
Cc: Thomas Armitage; Goodman, Iris

Subject: Subgroup report

Hi all,

It was a pleasure working with you this week at the SAB panel. I'm attaching the set of bullet points we developed,
along with the writing assignments that we agreed to take on. As you know, the draft of our comments are due
January 31. If you could get me draft text by Jan 10th or 15th, I can put it all together and coordinate with the
charge question 4b group before we send in the final version.

In the meantime, have a wonderful holiday,

Siobhan
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The section on ‘Floodplain/riparian wetlands’ needs to start with the recognition and development of the idea that floodplain environments (i.e., the terrestrial components thereof) are intimately linked to river systems via the ‘flood pulse’. As compared to viewing lower–order stream systems and the riparian zone as an interface with the terrestrial environment, higher order structure and function should be emphasized by developing the ‘flood pulse concept’ as the conceptual backbone of the section.  The current form of the document recognizes this fact (pg  5–6, line 5), but does not develop its hydrologic character in either spatial or temporal dimensions.


In fact, the flood pulse is a hydrologic phenomenon that has been correctly identified as such by the authors in Section 6 (page 6–4, lines 1 & 2), but it is not developed as part of the conceptualization of how ‘riparian/floodplain wetlands’ operate. The document does recognize the extension of the concept provided by Tockener et al. (2000) to include ‘flow pulses’, but does little to emphasize how floodplains (and the wetlands within them) are differentially connected to river systems via storm–related changes in flow, seasonal variation in water abundance and river discharge, and longer–term changes related to climate shifts and precipitation regimes. The term ‘flood pulse’ is only used 9 times in the body of the entire document.  Most of this relates to attenuation of flooding in main channel (pg  5–6, line 5 & line #29; Table 5–3, page 5–38), or the influence of the flood pulse on biological entities (e.g., page 5–20, line 16 & 22 & 29). 


[bookmark: _GoBack]Placing the wetlands of ‘riparian/floodplain’ environments into the context of the ‘river corridor’ requires developing this perspective of linkage and expansion.  Some of the most appropriate studies are in the current form of the document (e.g., Stanley et al. 1997, Tockner et al. 2000) but many more exist and should be used to develop this paradigm. As such, the document needs to stress the effects of riparian wetlands/ floodplains not only on river flows (fairly well developed in the current form),  but also on chemistry, sediments, and biota of downstream waters. This approach stresses the floodplain as incorporated by the lateral dimensions of river systems. Many references within the document can be used for this purpose. Others have been provided by the external reviewers. For example, see comments from Dr. Fausch regarding fish nurseries in wetlands or off-channel waters that populate downstream fisheries.  Other areas of interest include the role of bottomland forests on river biogeochemistry and flood storage.





Some references emphasizing how the hydrologic phenomenon of the flood pulse links rivers to the floodplain  (and consequently to wetlands within them) are provided below:


Alford, J. B., and M. R. Walker. 2013. MANAGING THE FLOOD PULSE FOR OPTIMAL FISHERIES PRODUCTION IN THE ATCHAFALAYA RIVER BASIN, LOUISIANA (USA). River Research and Applications 29:279-296.


Anderson, C. J., and B. G. Lockaby. 2012. SEASONAL PATTERNS OF RIVER CONNECTIVITY AND SALTWATER INTRUSION IN TIDAL FRESHWATER FORESTED WETLANDS. River Research and Applications 28:814-826.


Benke, A.C., I. Chaubey, G.M. Ward,  and L. Dunn. 2000. FLood pulse dynamics of an unregulated river floodplain in the southeastern U.S. coastal plain. Ecology 81:2730–2741.


Bunn, S. E., M. C. Thoms, S. K. Hamilton, and S. J. Capon. 2006. Flow variability in dryland rivers: Boom, bust and the bits in between. River Research and Applications 22:179-186.


Ellis, L. M., C. S. Crawford, and M. C. Molles. 2001. Influence of annual flooding on terrestrial arthropod assemblages of a Rio Grande riparian forest. Regulated Rivers-Research & Management 17:1-20.


Galat, David L., Leigh H. Fredrickson, Dale D. Humburg, Karen J. Bataille, J. Russell Bodie, John Dohrenwend, Greg T. Gelwicks, John E. Havel, Douglas L. Helmers, John B. Hooker, John R. Jones, Matthew F. Knowlton, John Kubisiak, Joyce Mazourek, Amanda C. McColpin, Rochelle B. Renken and Raymond D. Semlitsch. 1998. Flooding to Restore Connectivity of Regulated, Large-River Wetlands. BioScienc.  48 ( 9): 721–733.  Flooding: Natural and Managed (Sep., 1998), pp. 721-733


Granado, D. C., and R. Henry. 2014. Phytoplankton community response to hydrological variations in oxbow lakes with different levels of connection to a tropical river. Hydrobiologia 721:223-238.


Heiler, G., T. Hein, F. Schiemer, and G. Bornette. 1995. Hydrological connectivity and flood pulses as the central aspects for the integrity of a river-floodplain system. Regulated Rivers-Research & Management 11:351-361.


Henson, S. S., D. S. Ahearn, R. A. Dahlgren, E. Van Nieuwenhuyse, K. W. Tate, and W. E. Fleenor. 2007. Water quality response to a pulsed-flow event on the Mokelumne River, California. River Research and Applications 23:185-200.


Hudson, P. F., F. T. Heitmuller, and M. B. Leitch. 2012. Hydrologic connectivity of oxbow lakes along the lower Guadalupe River, Texas: The influence of geomorphic and climatic controls on the "flood pulse concept". Journal of Hydrology 414:174-183.


Hudson, P. F., M. A. Sounny-Slittine, and M. LaFevor. 2013. A new longitudinal approach to assess hydrologic connectivity: Embanked floodplain inundation along the lower Mississippi River. Hydrological Processes 27:2187-2196.


Magana, H. A. 2013. Flood pulse trophic dynamics of larval fishes in a restored arid-land, river-floodplain, Middle Rio Grande, Los Lunas, New Mexico. Reviews in Fish Biology and Fisheries 23:507-521.


Opperman, J. J., R. Luster, B. A. McKenney, M. Roberts, and A. W. Meadows. 2010. Ecologically Functional Floodplains: Connectivity, Flow Regime, and Scale. Journal of the American Water Resources Association 46:211-226.


Power, M. E., A. Sun, G. Parker, W.E. Dietrich and J. T. Wootton. 1995. Hydraulic food–chain models. BioScience   45: 159-167


Power, M.E., G. Paker, W.E. Dietrich, and A. Sun. 1995. How does floodplain width affect floodplain river ecology? A preliminary exploration using simulations. Geomorphology 13: 301–317.


Rooney, R. C., C. Carli, and S. E. Bayley. 2013. River Connectivity Affects Submerged and Floating Aquatic Vegetation in Floodplain Wetlands. Wetlands 33:1165-1177.


Schramm, H. L., and M. A. Eggleton. 2006. Applicability of the flood-pulse concept in a temperate floodplain river ecosystem: Thermal and temporal components. River Research and Applications 22:543-553.


Thorp, J. H., M. C. Thoms, and M. D. Delong. 2006. The riverine ecosystem synthesis: Biocomplexity in river networks across space and time. River Research and Applications 22:123-147.


Tockner, K., F. Malard, and J. V. Ward. 2000. An extension of the flood pulse concept. Hydrological Processes 14:2861-2883.


Toth, L. A., and A. van der Valk. 2012. Predictability of flood pulse driven assembly rules for restoration of a floodplain plant community. Wetlands Ecology and Management 20:59-75.


Valett, H.M., M.A. Baker, J.A. Morricew, C.S. Crawford, M.C. Molles, Jr., C.N. Dahm, D.L. Moyer, J.R. Thibault, and L.M. Ellis. 2005. Biogeochemical and metabolic responses to the flood pulse in a semiarid floodplain. Ecology 86:220–234.





From: Allison Aldous

To: Valett, Maury; Siobhan Fennessy; krr@ufl.edu; maury.valett@umontana.edu
Cc: Armitage, Thomas; Goodman, lris

Subject: RE: Subgroup report

Date: Friday, January 17, 2014 4:36:42 PM

Attachments: Charge Question 4a Bullets for Writing Aldous.docx

Attached is some text for the section | agreed to write. Similar to Maury, please let me know if there is something
missing or it needs clarification.

Allison

From: Valett, Maury [mailto:maury.valett@mso.umt.edu]
Sent: Tuesday, January 14, 2014 11:25 AM

To: Siobhan Fennessy; Allison Aldous; krr@ufl.edu; maury.valett@umontana.edu
Cc: Thomas Armitage; Goodman, Iris

Subject: RE: Subgroup report

Hi Siobhan et al.,

I've attached some text for my section. Let me know if this is what y'all had in mind. I'm not sure of the extent of
assessment we are looking for in this context, but thought I would fire this off as a starting point.

Sincerely,

Maury

From: Siobhan Fennessy [fennessym@kenyon.edu]

Sent: Friday, December 20, 2013 10:05 AM

To: aaldous@tnc.org; krr@ufl.edu; maury.valett@umontana.edu
Cc: Thomas Armitage; Goodman, Iris

Subject: Subgroup report

Hi all,

It was a pleasure working with you this week at the SAB panel. I'm attaching the set of bullet points we developed,
along with the writing assignments that we agreed to take on. As you know, the draft of our comments are due
January 31. If you could get me draft text by Jan 10th or 15th, I can put it all together and coordinate with the
charge question 4b group before we send in the final version.

In the meantime, have a wonderful holiday,

Siobhan
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Increase emphasis on the temporal aspects of floodplain systems as guided by the short duration high intensity ‘flood pulse concept’ for surface waters and long duration low intensity lateral discharge for groundwater.  Address the temporal progression of the flood pulse and its influence on residence time of surface water, seasonal exchanges with groundwater, chemical, biological linkages, and ecosystem process. The emphasis here is on temporal connectivity. (note: Duration intensity/magnitude and duration of the event, range of time scales).  Lead for draft text on this topic: AA 








Chapter 5.3 of the report contains extensive discussion of bi-directional stream-floodplain connectivity, including the ways that connectivity influences stream hydrology, geomorphology, chemistry, contaminant transport, and plants and animals. Streams and floodplains are physically and biologically connected over various temporal and spatial scales. At one end of the temporal spectrum is high-frequency, low-intensity connectivity provided by groundwater discharge to the floodplain, which then travels as surface or hyporheic flow to the stream channel. The spatial scale of this type of connectivity depends on whether groundwater discharge in the floodplain is discrete (e.g., a spring) or diffuse, and whether it travels through the floodplain as channelized flow or in the hyporheos. At the other end of the temporal spectrum is a low-frequency, high-intensity flood that occurs on a decadal or centennial return interval. The spatial scale of this type of flood event will be extensive, dictated largely by topography, and covering all available habitats. These concepts of the spatial and temporal controls on floodplain/stream connectivity are discussed extensively in the panel comments on the conceptual model (charge question 2).





In the abstract of chapter 5, the authors recognize the importance of spatial and temporal scales of connectivity between streams and floodplains:





Connections between riparian/floodplain wetlands and streams or rivers can be permanent, can occur frequently (e.g., if the wetland is located within the mean high-water mark), or can occur infrequently (e.g., if the wetland occurs near the edge of the floodplain). Even riparian/floodplain wetlands that rarely flood can have important, long-lasting effects on streams and rivers. (p. 5-1, lines 12-16)





Despite recognition in the abstract, this thinking is not explicitly discussed in the body of the chapter. This is an important omission because gradients in spatial and temporal connectivity between the stream and floodplain are primary determinants of physical and biological processes occurring within both the stream and the floodplain (Junk et al. 1989). For example, the effects of a high-intensity flood event of low frequency and duration on downstream waters will be mostly physical, including water storage, peak flow attenuation, and sediment and wood transport and/or deposition. At the other end of the spectrum, the effects of high-frequency low-intensity forms of connectivity (such as hyporheic groundwater flow) may be more biological or biogeochemical, including nutrient and contaminant transformation and organic matter accumulation. 





Numerous panelists provided comments and citations related to the spatial and temporal scales of stream-floodplain connectivity, including Aldous (p. 5[footnoteRef:1]), Ali (p. 15-16), Brooks (p. 32), Fausch (p. 58-59), Johnson (p. 76, 79), Josselyn (p. 83-84), Kolm (p. 103, 109), Meyer (p. 138), Murphy (p. 141), Rodewald (p. 186), Rosi-Marshall (p. 191-2), Stanford (p. 199), Sullivan (p. 202, 206, 207), Tank (p. 211), Valett (p. 220), among others. [1:  Page numbers refer to the pages in the “Compilation of Preliminary Individual Comments_12_11_13.docx”
] 






One very practical reason for including an explicit discussion of the scales of connectivity is that some floodplains that are inundated at a low frequency may not exhibit wetland soils, vegetation, or hydrology to meet the federal regulatory definition of wetland. However, their occasional connectivity to rivers and streams plays an important role in river hydrology and water quality. Where streams are disconnected from their floodplains, low-frequency, high-intensity floods can have major impacts on downstream ecosystems and human communities. 








From: Goodman. lris

To: Armitage, Thomas

Subject: RE: additional comment spreadsheet
Date: Tuesday, January 14, 2014 1:41:34 PM
Attachments: Public comments update_1_13 14.xIsx

Minor additions made in the attached.

Iris



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=F4FFE5DE125B4742BDBCFBA522E1B65B-GOODMAN, IRIS

mailto:Armitage.Thomas@epa.gov



NEW MASTER


			Update #1: This table contains links to additional unique comments received by EPA Docket HQ-OA-2013-0582 (as of January 13, 2014) for the SAB Panel for Review of the EPA Water Body Connectivity Report. Where comments refer to specific parts of the draft EPA report or to scientific literature, this is noted.


			Unique Docket Number			Commenter(s) Name			Commenter(s) Affiliation			Hot Link (to entire comment)			Comments that Identify Specific Parts of Draft Report																								Comments on Scientific Literature (Y=Yes)			Other Comments (X=Yes)


															Intro (p. viii-xxi)			Ch. 1 Exec. Summary			Ch. 2 Introduction			Ch. 3 Conceptual Framework			Ch. 4 Streams: P,C,&B connections			Ch. 5 Wetlands: P,C&B connections			Ch. 6 Conclusions & Discussion			Lit. Cited and Glossary


			EPA-HQ-OA-2013-0582-1636			Greg Raines, President, Fredericksburg Rappahannock Chapter, Izaak Walton League of America			Fredericksburg Rappahannock Chapter, Izaak Walton League of America			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1636																														X


			EPA-HQ-OA-2013-0582-1637			Jan Goldman-Carter, Senior Manager, Wetlands and Water Resources, National Wildlife Federation (NWF)			 National Wildlife Federation (NWF)			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1637


			EPA-HQ-OA-2013-0582-1638			Joy B. Zedler, Aldo Leopold Professor of Restoration Ecology, University of Wisconsin-Madison			University of Wisconsin-Madison			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1638


			EPA-HQ-OA-2013-0582-1639			Sylvia Allen, Board of Supervisor, District 3, Navajo County, Arizona			District 3, Navajo County, Arizona			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1639																														X


			EPA-HQ-OA-2013-0582-1640			Don Parrish, Chair, Waters Advocacy Coalition (WAC) 			 Waters Advocacy Coalition (WAC) 			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1640																														X


			EPA-HQ-OA-2013-0582-1641			Joy B. Zedler, University of Wisconsin-Madison  (Updated List)			 University of Wisconsin-Madison			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1641


			EPA-HQ-OA-2013-0582-1642			Patrick Seymour, Endangered Species Program Manager, Idaho Department of Lands (IDL)			Idaho Department of Lands (IDL)			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1642						1.4.3, p. 1-4/lines 13-15, 1.4.1, 1.4.2, 1.4.3, 1.5, p.  1-13, p. 1-14/lines 8-19						3.2.1, p 3-8/lines 30-32						5.3, p 5-5, 5.4, 5.4.5, p 5-36 /lines 14-36


			EPA-HQ-OA-2013-0582-1643			Ed Curley, President, Western Coalition of Arid States (WESTCAS)			Western Coalition of Arid States (WESTCAS)			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1643						1.4,									4.8												Y, p. 3			X


			EPA-HQ-OA-2013-0582-1644			R. Redman						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1644																														X


			EPA-HQ-OA-2013-0582-1645			Theodore A. Boggs, Vorys, Sater, Seymour and Pease LLP on behalf of Ohio Oil and Gas Association			Vorys, Sater, Seymour and Pease LLP on behalf of Ohio Oil and Gas Association			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1645																														X


			EPA-HQ-OA-2013-0582-1646			Larry Lekse, Chairman, Musselshell County, Montana			Musselshell County, Montana			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1646																														X
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From: Armitage, Thomas

To: Stanford, Jack

Subject: RE: question

Date: Thursday, January 16, 2014 11:48:00 AM
Jack,

| checked the sign-in sheets for the Connectivity Panel meeting. | did not find anyone on the list
named Hartman. There was a person named Scot Hagerthey at the meeting. He works for the EPA
Office of Research and Development here in DC. That would seem to be the closest match. His

email address is hagerthey.scot@epa.gov .

Tom

% %k % %k ok ok %k %k ok ok %k %k ok ok ok k ok ok k ok k ok
Thomas Armitage Ph.D.
Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
20460

From: Stanford, Jack [mailto:jack.stanford@flbs.umt.edu]
Sent: Thursday, January 16, 2014 10:24 AM

To: Armitage, Thomas

Subject: question

Hello Tom,

At the EPA Connectivity panel meeting | met a fellow who works for EPA in DC and
was just observing the goings on. He knew me from some distant past thing. We
had a discussion unrelated to the panel that required some follow-up but I lost my
notes about the conversation. | think his name was Hartman but | am not sure. |
think he is in a leadership position. Does any of that ring a bell with you? Perhaps
he is listed on the sign in sheet for one of the days. I'd like to contact him. Thanks
for the help,

Jack

Jack A. Stanford

Jessie M. Bierman Professor of Ecology and Director
Flathead Lake Biological Station

The University of Montana

32123 BioStation Lane

Polson, MT. 59860

406-982-3301 ext 235

www.umt.edu/flbs
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From: DN DNE o bHehalf of Emily Bernhardt

To: Armitage, Thomas

Subject: Re: Additional public comments for your consideration
Date: Friday, January 17, 2014 11:24:59 AM

Tom

so sorry, my cell phone ran out of juice just after I answered. I am in my office if you want to
call my land line 6607318

emily

On Wed, Jan 15, 2014 at 5:04 PM, Armitage, Thomas <Armitage.Thomas@epa.gov> wrote:

Dear SAB Connectivity Panel members,

The SAB Office has received some additional public comments for your consideration.
Attached is an Excel spreadsheet that contains links to the additional public comments
posted on the EPA docket website as of January 15, 2014. A PDF file of the spreadsheet is
also attached. We will provide further updates as additional comments are received.

Regards,

Tom Armitage
I

Thomas Armitage Ph.D.

Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)

202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W.
Washington, D.C. 20460





Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan
Building, 1300 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004

Emily Bernhardt

Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708
emily.bernhardt@duke.edu
646-825-1278 (cell)
919-660-7318 (office)










From: DN DNE o bHehalf of Emily Bernhardt

To: Armitage, Thomas

Subject: Re: Additional public comments for your consideration
Date: Friday, January 17, 2014 11:40:43 AM
Attachments: RESPONSE DRAFT FOR CHARGE 5b.docx

attached is the 5b response.

On Wed, Jan 15, 2014 at 5:04 PM, Armitage, Thomas <Armitage.Thomas@epa.gov> wrote:

Dear SAB Connectivity Panel members,

The SAB Office has received some additional public comments for your consideration.
Attached is an Excel spreadsheet that contains links to the additional public comments
posted on the EPA docket website as of January 15, 2014. A PDF file of the spreadsheet is
also attached. We will provide further updates as additional comments are received.

Regards,

Tom Armitage

I ———

Thomas Armitage Ph.D.

Designated Federal Officer

EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)

202-565-2098 (fax)
armitage.thomas@epa.gov

Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W.
Washington, D.C. 20460

Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan
Building, 1300 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004





Emily Bernhardt

Associate Professor

3313 French Science Building
Department of Biology

Duke University

Durham, NC 27708
emily.bernhardt@duke.edu
646-825-1278 (cell)
919-660-7318 (office)







RESPONSE DRAFT FOR CHARGE 5b





Please note that all text shown in gray is taken directly from the EPA Connectivity report. All plain text is provided by the ERB. Text shown in blue is offered as potential revised or new text for consideration by the authors of the report.





THE CHARGE


5(b) 





Conclusion (3) in section 1.4.3 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 5(a) above. Please comment on whether the conclusions and findings in section 1.4.3 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported





THE KEY TEXT


The stated objective -->


                  


Q3. What are the physical, chemical, and biological connections to and effects of wetlands and certain open-waters that lack bidirectional hydrologic exchanges with downstream waters (e.g., most prairie potholes, vernal pools), hereafter referred to as unidirectional wetlands, on downstream waters? [p 2-1]





The stated conclusion → Wetlands in landscape settings that lack bidirectional hydrologic exchanges with downstream waters (e.g., many prairie potholes, vernal pools, and playa lakes) provide numerous functions that can benefit downstream water quality and integrity These functions include storage of floodwater; retention and transformation of nutrients, metals, and pesticides; and recharge of groundwater sources of river baseflow. The functions and effects of this diverse group of wetlands, which we refer to as “unidirectional wetlands,” affect the condition of downstream waters if a surface or shallow subsurface water connection to the river network is present. In unidirectional wetlands that are not connected to the river network through surface or shallow subsurface water, the type and degree of connectivity varies geographically within a watershed and over time. Because such wetlands occur on a gradient of connectivity, it is difficult to generalize about their effects on downstream waters from the currently available literature. This evaluation is further complicated by the fact that, for certain functions (e.g., sediment removal and water storage), downstream effects arise from wetland isolation rather than connectivity. The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings. However, evaluations of individual wetlands or groups of wetlands could be possible through case-by-case analysis. Further, while our review did not specifically address other unidirectional water bodies, our conclusions apply to these water bodies (e.g., ponds and lakes that lack surface water inlets) as well, since the same principles govern hydrologic connectivity between these water bodies and downstream waters.





[bookmark: _GoBack]ERB PANELIST RESPONSES TO STATED CONCLUSION






1. Many members of the ERB expressed discomfort or concern about the inclusion of the sentence “The literature we reviewed does not provide sufficient information to evaluate or generalize about the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape settings.”   and we request that the EPA remove this sentence as it is inconsistent with the synthesized literature it is intended to summarize.






2. We suggest that the third conclusion must explicitly recognize connectivity as a gradient rather than a dichotomous, categorical variable. We would suggest the authors open the conclusion with something along the lines of the following sentence:



Suggested Text  “Over sufficiently long time scales all aquatic habitats are connected to downstream waters through the transfer of water, chemicals or biota, yet the magnitude and effects of these connections vary widely across wetlands.”



3. The panel concurred that the conclusions should encompass connectivity beyond hydrologic ones, and that the frequency, magnitude, and duration of these several connections should be considered. 



Within the text of the third conclusion, the authors should explicitly recognize the four pathways by which unidirectional wetlands can be connected to downstream waters: via surface, shallow subsurface or groundwater flowpaths or through the movement of biota. It is the magnitude of material, water or biotic fluxes between a wetland and downstream waters rather than the simple presence or absence of a connection that determines the strength of the linkage between a wetland and downstream waters.



4. We are concerned that the third conclusion, as currently stated suggests that even minimal hydrologic connections are more important than any biological connection (no matter how large the flux) - we suggest that this emphasis must shift in order to account for strong connections along any of the four pathways of connection. If the goal of defining and estimating connectivitiy is to protect downstream waters, the interpreation must move from a dichotomous, categorical distinction (connected vs not connected) towards a gradient approach that recognizes variation in the strength, duration and magnitude of those connection.









ERB SUGGESTIONS RELATED TO KEY FINDINGS






1. We suggest, as has been done for prior conclusions, that the authors remove references to specific studies within the text of the key findings. As these are intended to summarize general themes arising from a broad literature synthesis, we feel that it is disingenuous to attribute these overarching findings to one or a few specific studies.






2. The panelists articulated modified versions of several of the key findings that we feel are consistent with the literature synthesis perfomed and our own expert knowledge of the subject. We offer these revised findings as a straw man to stimulate conversation and revision in response to significant concerns that: a) the original conclusions (5b) did not match the text that preceded it (5a) and b) there was too little attention paid to biological connections.







Key Findings:






Original Key Finding a - no suggestions for improvement. Water storage by wetlands well outside of riparian or floodplain areas can affect streamflow. 





Original Key Finding b - no suggestions for improvement. Unidirectional wetlands act as sinks and transformers for various pollutants, especially nutrients, which pose a serious pollution problem in the United States. Studies indicate that on-site removal of nutrients by unidirectional wetlands is important and geographically widespread. The effects of this removal on rivers are generally not reported in the literature.






Suggested additional key finding on BIOLOGICAL FUNCTIONS of unidirectional wetlands →Wetlands provide unique and important habitats for many organisms, both common and rare. Some of these organisms require multiple types of waters to complete their full life cycle, including downstream waters. Other organisms, especially abundant species, play important roles in transferring energy and materials between wetlands and downstream waters.





Original Key Finding c - no suggestions for improvement → Unidirectional wetlands can be hydrologically connected directly to river networks through channels, nonchannelized surface flow, or subsurface flows. A wetland surrounded by uplands is defined as “geographically isolated.” Our review found that in some cases, wetland types such as vernal pools and coastal depressional wetlands are collectively, and incorrectly, referred to as geographically isolated. Technically, the term “geographically isolated” should be applied only to the particular wetlands within a type or class that are completely surrounded by uplands. Furthermore, “geographic isolation” should not be confused with functional isolation, because geographically isolated wetlands can still have hydrological and biological connections to downstream waters.






Suggested additional key finding on BIOLOGICAL CONNECTIVITY between unidirectional wetlands and downstream waters to parallel the above finding on “hydrologic connectivity”→ Biological connectivity can occur between [unidirectional] wetlands and downstream waters through two major mechanisms. Activities by biological organisms within wetlands (e.g., foraging, breeding, roosting) can change the amount, concentration, and density of organic and/or inorganic components within the water column or soils, which can be transmitted down-gradient by fluxes of surface water or groundwater. Movements of animals (i.e., macroinvertebrates, fish, amphibians, reptiles, birds, mammals) and plants (i.e., seeds, propagules,  including colonization by invasive species) can occur among waters with varying frequency, duration, and distance. Many species in these groups that use both stream and wetland habitats are capable of dispersal distances equal to or greater than distances between many [unidirectional] wetlands and river networks. Migratory waterbirds (e.g., waterfowl, shorebirds, waders, colonial species) can be an important vector of long-distance dispersal of plants, invertebrates, parasites, and disease organisms between these waters and the river network. In addition, the magnitude of translocated biomass and nutrients can be substantial, when large numbers of individuals move temporarily, periodically, or permanently between waters







g. [Unidirectional] wetlands occur along a gradient of hydrologic connectivity with respect to river networks, lakes, or marine/estuarine water bodies. This gradient includes, for example, wetlands that serve as origins for stream channels that have permanent surface water connections to the river network; wetlands with outlets to stream channels that discharge to deep groundwater aquifers; geographically isolated wetlands that have local groundwater or occasional surface water connections to downstream waters; and isolated wetlands that have minimal hydrologic connection to other water bodies (but which could include surface and subsurface connections to other wetlands). 






We propose adding two additional key findings that summarize important information from the main body of the document that was not emphasized in the original wording of the key findings 



Suggested additional key finding on SPATIAL PROXIMITY of unidirectional wetlands  Spatial proximity is an important determinant of the magnitude, frequency and duration of connections between wetlands and rivers that will ultimately influence the fluxes of water, materials and biota between wetlands and downstream waters.






Suggested additional key finding on CUMULATIVE OR AGGREGATE IMPACTS of unidirectional wetlands  The cumulative influence of many individual wetlands within watersheds can strongly affect the hydrology, biology and chemistry of downstream waters. Because of their aggregated influence, it is important any evaluation of changes to individual wetlands is considered in the context of past and predicted changes to other wetlands within the same watershed. 



we direct authors to the following references in support of this statement 


· Preston, E. M., and B. L. Bedford. 1988. Evaluation cumulative effects on wetland functions: a conceptual overview and generic framework. Environmental Management 12(5):565-583. 





· Lee and Gosselink 1988. Cumulative impacts on wetlands: Linking Scientific Assessments and Regulatory Alternatives. Environmental Management 12: 591-602.















From: J Allan

To: Mazeika Sullivan

Cc: Lee Benda; Armitage, Thomas; Amanda D. Rodewald
Subject: Re: Charge Question #4b write-up draft

Date: Saturday, January 25, 2014 3:20:37 PM

Hello Mazeika, 1 received your email and will respond by next wednesday
Best, Dave

J. David Allan

Professor, School of Natural Resources & Environment
University of Michigan

Ann Arbor, M1 48109-1041

dallan@umich.edu
ph. 734.764.6553 fax 734.763.8965

http://snre.umich.edu/profile/dallan

On Sat, Jan 25, 2014 at 11:28 AM, Mazeika Sullivan <sullivan.191@osu.edu> wrote:
Hi Dave and Lee -

I've revised the document and have incorporated each of your comments. | also met with Dr.
Fennessy yesterday and we are working together to make sure 4a and 4b are well aligned. If
you could review the revised 4b draft (attached) and get any thoughts or comments back to
me by Wed (01/29), that would be very helpful. | plan on submitting it Thursday afternoon
or Friday morning.

Best regards,
Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
Phone: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

On Thu, Jan 23, 2014 at 6:48 PM, Lee Benda |G ot

Mazeika and Dave,

Mazeika - thank you for taking the lead on pulling our comments together. | added some
material and comments to Dave's edited doc to make things easier for you (hopefully).
Some of my comments or inserts could be redundant, that is, driving home an already
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existing point in a different way. Thus, use what you can and don't hesitate to exclude
what is not necessary. Let me know how else I can help. Lee

On Thu, Jan 23, 2014 at 4:31 AM, J Allan <dallan@umich.edu> wrote:
Hi Mazeika and Lee

Mazeika, thanks for your leadership on this task. I think you've done a fine job. For the
most part I've made comments in the margins rather than track change edits, and leave
it to you (and any thoughts Lee adds) to determine what edits are warranted. | did insert
one bulleted item on chemical linkages. 1 think that inclusion can justify keeping
"chemical” on the list, and | think key finding d as presently written is both too brief
and relies on an inappropriate example (I think they use sediment trapping of an ag
BMP to support wetland sediment retention).

Looking over my notes, | have one more thought. I believe we wanted language that
specifically called out forested wetlands to be sure they are not overlooked. Perhaps
that will come out in the section covered by Dr. Fennessey.

Best, Dave

J. David Allan

Professor, School of Natural Resources & Environment
University of Michigan

Ann Arbor, MI 48109-1041

dallan@umich.edu
ph. 734.764.6553 fax 734.763.8965

http://snre.umich.edu/profile/dallan

On Sat, Jan 18, 2014 at 2:04 PM, Mazeika Sullivan <sullivan.191@osu.edu> wrote:
Hi Lee and Dave -

I hope you are both well and off to a great start in 2014!

As you know, write-ups for our assigned charge questions are due January 31st. As a
first step, | thought we could work within our 4b sub-subgroup to craft a draft version
that we can then link with the write-up of the broader 4 subgroup. To that end, | have
worked on a draft document for Charge Question #4b, largely based on the version |
presented at the Panel meeting in Dec, but with updates from the subsequent Panel
discussion, comments by Dr. Rains and his subgroup recently distributed in response
to Charge Question #2, as well as additional detailed comments including those that
you both provided at the meeting.

If you could get back to me with edits, comments, and additions to this document, that
would be great. In particular, we may want to flesh out some of the points more fully.

If you could use track changes, that would be very helpful and would assist me in
merging your sets of comments. I'm meeting with Dr. Fennessy (lead writer for 4a)
next Friday (01/24) to work on merging 4a and 4b write-ups into a unified document,
so if there's any chance you could get me comments back before then, it would be
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greatly appreciated.

Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
Phone: 614-292-7314

Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

Lee Benda PhD

Earth Systems Institute

310 N Mt Shasta Blvd, Suite 6
Mt Shasta, CA 96067

530 926 1066

206 200 3452 (cell)
WWW.terrainworks.com
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From: IDNEEE o behalf of Mazeika Sullivan

To: Lee Benda

Cc: J Allan; Armitage, Thomas; Amanda D. Rodewald

Subject: Re: Charge Question #4b write-up draft

Date: Saturday, January 25, 2014 11:29:37 AM

Attachments: EAP_SAB Recommendations for 4b FINAL 01.25.2014.docx

Hi Dave and Lee -

I've revised the document and have incorporated each of your comments. I also met with Dr.
Fennessy yesterday and we are working together to make sure 4a and 4b are well aligned. If
you could review the revised 4b draft (attached) and get any thoughts or comments back to
me by Wed (01/29), that would be very helpful. 1 plan on submitting it Thursday afternoon or
Friday morning.

Best regards,
Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191 @osu.edu
Phone: 614-292-7314
Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

On Thu, Jan 23, 2014 at 6:48 PM, Lee Benda _ wrote:

Mazeika and Dave,

Mazeika - thank you for taking the lead on pulling our comments together. | added some
material and comments to Dave's edited doc to make things easier for you (hopefully).
Some of my comments or inserts could be redundant, that is, driving home an already
existing point in a different way. Thus, use what you can and don't hesitate to exclude what
IS not necessary. Let me know how else | can help. Lee

On Thu, Jan 23, 2014 at 4:31 AM, J Allan <dallan@umich.edu> wrote:
Hi Mazeika and Lee

Mazeika, thanks for your leadership on this task. I think you've done a fine job. For the
most part I've made comments in the margins rather than track change edits, and leave it
to you (and any thoughts Lee adds) to determine what edits are warranted. | did insert one
bulleted item on chemical linkages. | think that inclusion can justify keeping "chemical”
on the list, and I think key finding d as presently written is both too brief and relies on an
inappropriate example (I think they use sediment trapping of an ag BMP to support
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4(b) Conclusion (2) in section 1.4.2 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 4(a) above. Please comment on whether the conclusions and findings in section 1.4.2 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported.





General Comments: 





SAB Panel members are in general agreement that there is strong scientific support that riparian and floodplain water bodies and wetlands are highly connected to receiving waters through multiple pathways, including hydrological, chemical, and biological connectivity (but note that we recommend below that additional literature be included to bolster these findings, particularly as related to chemical connectivity). However, the key findings and conclusions to this chapter need to be directly related to the information presented in Section 5.3 on Riparian and Floodplain Wetlands, and should parallel one another. Any conclusions presented in Section 1.4.2 should align with conclusions presented in Sections 5.5 and 6.1. Currently, many of the conclusions are drawn from literature related to riparian zones that are adjacent to water bodies rather than floodplains that are periodically inundated (i.e., non-floodplain riparian zones), which weakens the potential opportunity to present direct evidence of connectivity (or lack thereof) between waters and wetlands in riparian/floodplain settings with receiving systems. SAB Panel members viewed this discrepancy as highly problematic. In addition, there appears to be a lack of clarity regarding the science (and cited literature) between floodplain areas that are not wetlands and floodplains that either have wetlands (floodplain wetlands) or that are inundated with sufficient frequency to be classified as wetlands. Although we recommend presenting a broad discussion of floodplain systems in 5.3 (to replace the current riparian focus), this distinction needs to be clear relative to the implications for connectivity and should be highlighted and carried through the text and conclusions. The inclusion of floodplains that are not wetlands or not inundated frequently enough to be wetlands in the report may risk criticism because it appears to either expand the definition of a river or downstream waters (not now included in the definition of rivers in the Glossary) or to bring into the report another landform unrelated to rivers per se (active channel) and wetlands or other water bodies. 	Comment by Mazeika: Lee – From my understanding, the Panel did agree to suggesting replacing the current “riparian” section of 5.3 with a broad floodplain discussion (including floodplain areas that are not wetlands and floodplains that either have wetlands [floodplain wetlands] or that are inundated with sufficient frequency to be classified as wetlands) in order to broadly present the character, function, and importance of these systems.  Is how I have edited this accurate and acceptable relative to the point you were highlighting? 





We offer the following additional recommendations (not in order of importance): 





1. Inconsistent terminology: 


[bookmark: _GoBack]We suggest that the language referring to riparian and floodplain wetlands remain consistent both within the key finding and conclusion sections as well as throughout Section 5.3 (e.g., riparian areas, riparian and floodplain areas, riparian/floodplain waters, etc. – Tables 5.1 and 5.3). Panel members found the use of riparian and floodplain areas to be particularly problematic, as these terms extend beyond water bodies. The terms “riparian” or “riparian areas” should be little used unless they refer directly to riparian wetlands or floodplains that are classified as wetlands by frequency of inundation because it leaves the appearance of roping in non-wetland riparian areas into the report, e.g., extending the report beyond its key objectives. (Note that the Glossary definitions distinguish between Riparian Areas and Riparian Wetlands as well as among Floodplain, Floodwater, and Floodplain Wetland. Also note that Upland is defined as: “(1) Higher elevation lands surrounding streams and their floodplains. (2) Within the wetland literature, specifically refers to any area that is not a water body and does not meet the Cowardin et al. (1979) three-attribute wetland definition.”) We recommend that bidirectional wetlands be called “waters and wetlands in riparian/floodplain settings”. The terminology used in the key findings and conclusions must align with the Glossary definitions and the Conceptual Framework.





2. Temporal component: 


We suggest that the key findings and conclusions recognize the temporal dimension of waters and wetlands in riparian/floodplain settings relative to downstream connectivity, consistent with the four-dimensional nature of the conceptual framework set forth in Chapter 2; water residence times and the transient nature of floodplains should be key points. This temporal perspective, combined with an emphasis on developing (and illustrating) a strength of connectivity, could be done using the well developed science of flood forecasting (probability) as a function of vertical and lateral connectivity, which might prove to be the best chance at highlighting how to estimate the degree of connectivity using the flood frequency – floodplain inundation science throughout the entire report. Additionally, we suggest highlighting “channel migration zones”, which further address the lateral connectivity of rivers to their valley floors (not necessarily floodplains but include non-floodplain valley floors). In one year a floodplain (including as a wetland) can exist on one side of the channel, and the next year following a large flood, the active channel may have migrated 100 meters to the opposite size, stranding the former floodplain and creating new floodplains on that side. Thus floodplains, including wetlands, are temporally variable and transient and connectivity could include what has been referred to as the “channel migration zone”. Some states have regulations about how to define and protect (regulate development) in channel migration zones that are non-floodplain portions of the valley floor. Overall, this conclusion should reflect the main message of the new temporal section proposed for Section 5.3, as outlined in the Panel’s recommendations for Charge Question #4a.	Comment by David: We could also recommend that section 5.3 explicitly define recurrence interval and refer to the large body of hydrologic literature on estimation approaches. This could mention overbank flows (2 years out of 3), 10-yr and 100-yr events to establish the variable timescale for connectivity. This might be incorporated into the suggestion on flood fore-casting just below.
Going beyond what I would argue for here, but as context for my remark:  In my reading of the chapter 2 sub-committee, there is language that implies to me that everything is connected given a long enough timeframe.  I will suggest to that group that we should put reasonable bounds on time (say, 100-yr events) for the timeframe to be taken seriously, and I think the magnitude-frequency relationship needs more attention.  

Mazeika:  I agree, and had a similar reaction to the “sufficiently long time scale” language.  Relative to your point above, would you like to work this in to the current text or would you prefer that I pass your comment on to Dr. Fennessy for inclusion in 4a?  	Comment by Lee: Are you referring to what is being proposed for the revised Conceptual Framework? Or?

Mazeika: From my understanding, each of the major sections was going to propose that a temporal section be added.  The details of this suggestion will be elaborated in recommendations for 4a. 





3. Further quantification:


The key conclusions could be more empirical or more specifically described. Where there is demonstrated connectivity, it should be quantified (e.g., of X studies, X% support conclusion of connectivity).





4. Chemical linkages:


We recommend that the role of waters and wetlands in riparian/floodplain settings in storing and transforming chemical constituents be expanded under Key Finding d. This may require additional literature review (in section 5.3) in order to refer to literature on riparian and floodplain wetlands and water bodies rather than rely on riparian and upland examples. Changes to nitrate and DOC, as well as sediment storage, should be easily documented. There is ample literature on the water purification function of wetlands, and this is the rationale for constructed wetlands.





5. Biological linkages including food webs: 


We recommend further highlighting the role of biological connectivity between waters and wetlands in riparian/floodplain settings and receiving systems in the key findings and conclusions. In particular, we encourage highlighting that waters and wetlands in riparian/floodplain settings and receiving systems are intimately linked through biological connections (including integrated wetland-river food webs) across a range of spatial and temporal scales.  Explicitly make linkages to downstream waters. For example: “Riparian wetlands can provide critical nursery habitat for fish, which then disperse into downstream waters, becoming part of river food webs and serving as a biological vector of nutrients, etc.” Lastly, there also may be an opportunity to mention the importance of waters and wetlands in riparian/floodplain settings for species that are economically important as well as those species that are state and/or federally listed as endangered, but this would have to be first developed in the body of the report. 





6. Export vs. exchange:


We recommend using an “exchange” vs. “export” framework, i.e., reciprocal exchanges between waters and wetlands in riparian/floodplain settings and receiving waters. In this way, it is clear that bidirectional biological, chemical, and hydrological transfers characterize the connections between the two systems. 





7. Case studies:  


Many panel members found the case studies to be useful. Building on recommendations from 4a, we suggest more explicitly linking the findings from these studies to the overall conclusions. 





8. Human impacts: 


In some cases, it may be that human alteration of connectivity most clearly demonstrates how the function of waters and wetlands in riparian/floodplain settings is linked to adjacent waters. Thus, the conclusions could be improved by explicitly mentioning how human activities (impairment as well as restoration) alter connectivity of waters and wetlands in riparian/floodplain settings with receiving systems. Mention should be made of alterations that both increase connectivity, such as ditches, and decrease connectivity, such as levees. Again, using the flood frequency – lateral connectivity argument, this might represent a strong opportunity to illustrate how diking, etc., has clearly diminished connectivity both in individual river segments and in aggregate (many floodplains along long stretch of rivers, if not entire rivers). 





8. Aggregrate/cumuluative effects:


We recommend that the importance of considering waters and wetlands in riparian/floodplain settings in the aggregate should be underscored in the key findings and conclusions. For example, these sections could briefly illustrate how floodplain storage in the aggregate (e.g., floodplains in dozens to hundreds of individual channel reaches) yields a very positive ecological and service effect in flood attenuation.








Detailed Comments and Alternative Wording Suggestions:





For 1.4.2


Throughout. Use “waters and wetlands in riparian/floodplain settings”.


1-9 line 9. After “and maturation habitat for stream insects” add, “and thus form integral components of river food webs” of other language that undescores food web connectivity.


1-9 line 15, bullet a. Delete first sentence.  Strive for consistency in terminology; i.e., suggest using “waters and wetlands in riparian/floodplain settings”.


1-9 line 21, bullet a. Delete “some”.


1-9 line 25, bullet b. Is “densely” needed? Suggest “variably”.


1-9 line 35, bullet c.  Specify waters and wetlands in riparian/floodplain settings in lead sentence.


1-9 line 35, bullet c. Suggest “storing and subsequently releasing” rather than “desynchronizing”.


1-10 line 3, bullet d.  Lead with “Waters and wetlands in riparian/floodplain settings”.


1-10 lines 5-6, bullet d. This example looks like an agricultural BMP and may not be appropriate.  Suggest revisiting p 5-7 lines 24-35 for a more relevant example.


1-10 line 7, bullet e.  Lead sentence emphasizes ecosystem function but body of paragraph describes biological connectivity. This might require a different lead sentence or an additional bullet on functional components/processes.


1-10 line 23, bullet e. Suggest including the importance of waters and wetlands in riparian/floodplain settings to birds, and how birds can spatially integrate the watershed landscape. 


Conclusions elsewhere:


Throughout. Use “waters and wetlands in riparian/floodplain settings”.


5-37 top para, lines 6-17.  This is a strong paragraph and may be preferable to the opening para of 1.4.2.  At least try to get some of these points into the opening of 1.4.2.


Table 5.3. Bullets use “riparian areas” and it would be preferable to call out “waters and wetlands in riparian/floodplain settings”. The second bullet appears to be bit overgeneralized, as there can be high variability in lateral flow and exchange along the drainage network (e.g., beads on a string). Also, if the text in this chapter on riparian areas is moved to the streams chapter and replaced with other material, further changes may be needed.


6-1 lines 23-34.  This additional conclusion section is fine, but again check for consistency of terms.  Also, sediments are identified as both a source and sink in the same paragraph.  Most commonly they are a sink. It might be preferable to refer to sediment exchange influencing channel dynamics.


6-1 line 30.  Suggest connecting nursery habitat to healthy downstream populations. Also suggest reinforcing that waters and wetlands in riparian/floodplain settings are tightly coupled through food-web linkages. Role and importance of birds should also be mentioned.  
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wetland sediment retention).

Looking over my notes, | have one more thought. | believe we wanted language that
specifically called out forested wetlands to be sure they are not overlooked. Perhaps that
will come out in the section covered by Dr. Fennessey.

Best, Dave

J. David Allan
Professor, School of Natural Resources & Environment

University of Michigan
Ann Arbor, M1 48109-1041

dallan@umich.edu
ph. 734.764.6553 fax 734.763.8965

http://snre.umich.edu/profile/dallan

On Sat, Jan 18, 2014 at 2:04 PM, Mazeika Sullivan <sullivan.191@osu.edu> wrote:
Hi Lee and Dave -

I hope you are both well and off to a great start in 2014!

As you know, write-ups for our assigned charge questions are due January 31st. As a
first step, | thought we could work within our 4b sub-subgroup to craft a draft version
that we can then link with the write-up of the broader 4 subgroup. To that end, | have
worked on a draft document for Charge Question #4b, largely based on the version |
presented at the Panel meeting in Dec, but with updates from the subsequent Panel
discussion, comments by Dr. Rains and his subgroup recently distributed in response to
Charge Question #2, as well as additional detailed comments including those that you

both provided at the meeting.

If you could get back to me with edits, comments, and additions to this document, that
would be great. In particular, we may want to flesh out some of the points more fully.
If you could use track changes, that would be very helpful and would assist me in
merging your sets of comments. I'm meeting with Dr. Fennessy (lead writer for 4a) next
Friday (01/24) to work on merging 4a and 4b write-ups into a unified document, so if
there's any chance you could get me comments back before then, it would be greatly

appreciated.

Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
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Phone: 614-292-7314
Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

Lee Benda PhD

Earth Systems Institute

310 N Mt Shasta Blvd, Suite 6
Mt Shasta, CA 96067

530 926 1066

206 200 3452 (cell)
www.terrainworks.com



tel:614-292-7314

tel:614-292-7432

http://go.osu.edu/mazeikasullivan

tel:530%20926%201066

tel:206%20200%203452

http://www.terrainworks.com/








From: IDNEEE o behalf of Mazeika Sullivan

To: Lee Benda

Cc: J Allan; Armitage, Thomas; Amanda D. Rodewald

Subject: Re: Charge Question #4b write-up draft

Date: Saturday, January 25, 2014 11:29:37 AM

Attachments: EAP_SAB Recommendations for 4b FINAL 01.25.2014.docx

Hi Dave and Lee -

I've revised the document and have incorporated each of your comments. I also met with Dr.
Fennessy yesterday and we are working together to make sure 4a and 4b are well aligned. If
you could review the revised 4b draft (attached) and get any thoughts or comments back to
me by Wed (01/29), that would be very helpful. 1 plan on submitting it Thursday afternoon or
Friday morning.

Best regards,
Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191 @osu.edu
Phone: 614-292-7314
Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

On Thu, Jan 23, 2014 at 6:48 PM, Lee Benda _ wrote:

Mazeika and Dave,

Mazeika - thank you for taking the lead on pulling our comments together. | added some
material and comments to Dave's edited doc to make things easier for you (hopefully).
Some of my comments or inserts could be redundant, that is, driving home an already
existing point in a different way. Thus, use what you can and don't hesitate to exclude what
IS not necessary. Let me know how else | can help. Lee

On Thu, Jan 23, 2014 at 4:31 AM, J Allan <dallan@umich.edu> wrote:
Hi Mazeika and Lee

Mazeika, thanks for your leadership on this task. I think you've done a fine job. For the
most part I've made comments in the margins rather than track change edits, and leave it
to you (and any thoughts Lee adds) to determine what edits are warranted. | did insert one
bulleted item on chemical linkages. | think that inclusion can justify keeping "chemical”
on the list, and I think key finding d as presently written is both too brief and relies on an
inappropriate example (I think they use sediment trapping of an ag BMP to support
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4(b) Conclusion (2) in section 1.4.2 of the Report Executive Summary discusses major findings and conclusions from the literature referenced in Charge Question 4(a) above. Please comment on whether the conclusions and findings in section 1.4.2 are supported by the available science. Please suggest alternative wording for any conclusions and findings that are not fully supported.





General Comments: 





SAB Panel members are in general agreement that there is strong scientific support that riparian and floodplain water bodies and wetlands are highly connected to receiving waters through multiple pathways, including hydrological, chemical, and biological connectivity (but note that we recommend below that additional literature be included to bolster these findings, particularly as related to chemical connectivity). However, the key findings and conclusions to this chapter need to be directly related to the information presented in Section 5.3 on Riparian and Floodplain Wetlands, and should parallel one another. Any conclusions presented in Section 1.4.2 should align with conclusions presented in Sections 5.5 and 6.1. Currently, many of the conclusions are drawn from literature related to riparian zones that are adjacent to water bodies rather than floodplains that are periodically inundated (i.e., non-floodplain riparian zones), which weakens the potential opportunity to present direct evidence of connectivity (or lack thereof) between waters and wetlands in riparian/floodplain settings with receiving systems. SAB Panel members viewed this discrepancy as highly problematic. In addition, there appears to be a lack of clarity regarding the science (and cited literature) between floodplain areas that are not wetlands and floodplains that either have wetlands (floodplain wetlands) or that are inundated with sufficient frequency to be classified as wetlands. Although we recommend presenting a broad discussion of floodplain systems in 5.3 (to replace the current riparian focus), this distinction needs to be clear relative to the implications for connectivity and should be highlighted and carried through the text and conclusions. The inclusion of floodplains that are not wetlands or not inundated frequently enough to be wetlands in the report may risk criticism because it appears to either expand the definition of a river or downstream waters (not now included in the definition of rivers in the Glossary) or to bring into the report another landform unrelated to rivers per se (active channel) and wetlands or other water bodies. 	Comment by Mazeika: Lee – From my understanding, the Panel did agree to suggesting replacing the current “riparian” section of 5.3 with a broad floodplain discussion (including floodplain areas that are not wetlands and floodplains that either have wetlands [floodplain wetlands] or that are inundated with sufficient frequency to be classified as wetlands) in order to broadly present the character, function, and importance of these systems.  Is how I have edited this accurate and acceptable relative to the point you were highlighting? 





We offer the following additional recommendations (not in order of importance): 





1. Inconsistent terminology: 


[bookmark: _GoBack]We suggest that the language referring to riparian and floodplain wetlands remain consistent both within the key finding and conclusion sections as well as throughout Section 5.3 (e.g., riparian areas, riparian and floodplain areas, riparian/floodplain waters, etc. – Tables 5.1 and 5.3). Panel members found the use of riparian and floodplain areas to be particularly problematic, as these terms extend beyond water bodies. The terms “riparian” or “riparian areas” should be little used unless they refer directly to riparian wetlands or floodplains that are classified as wetlands by frequency of inundation because it leaves the appearance of roping in non-wetland riparian areas into the report, e.g., extending the report beyond its key objectives. (Note that the Glossary definitions distinguish between Riparian Areas and Riparian Wetlands as well as among Floodplain, Floodwater, and Floodplain Wetland. Also note that Upland is defined as: “(1) Higher elevation lands surrounding streams and their floodplains. (2) Within the wetland literature, specifically refers to any area that is not a water body and does not meet the Cowardin et al. (1979) three-attribute wetland definition.”) We recommend that bidirectional wetlands be called “waters and wetlands in riparian/floodplain settings”. The terminology used in the key findings and conclusions must align with the Glossary definitions and the Conceptual Framework.





2. Temporal component: 


We suggest that the key findings and conclusions recognize the temporal dimension of waters and wetlands in riparian/floodplain settings relative to downstream connectivity, consistent with the four-dimensional nature of the conceptual framework set forth in Chapter 2; water residence times and the transient nature of floodplains should be key points. This temporal perspective, combined with an emphasis on developing (and illustrating) a strength of connectivity, could be done using the well developed science of flood forecasting (probability) as a function of vertical and lateral connectivity, which might prove to be the best chance at highlighting how to estimate the degree of connectivity using the flood frequency – floodplain inundation science throughout the entire report. Additionally, we suggest highlighting “channel migration zones”, which further address the lateral connectivity of rivers to their valley floors (not necessarily floodplains but include non-floodplain valley floors). In one year a floodplain (including as a wetland) can exist on one side of the channel, and the next year following a large flood, the active channel may have migrated 100 meters to the opposite size, stranding the former floodplain and creating new floodplains on that side. Thus floodplains, including wetlands, are temporally variable and transient and connectivity could include what has been referred to as the “channel migration zone”. Some states have regulations about how to define and protect (regulate development) in channel migration zones that are non-floodplain portions of the valley floor. Overall, this conclusion should reflect the main message of the new temporal section proposed for Section 5.3, as outlined in the Panel’s recommendations for Charge Question #4a.	Comment by David: We could also recommend that section 5.3 explicitly define recurrence interval and refer to the large body of hydrologic literature on estimation approaches. This could mention overbank flows (2 years out of 3), 10-yr and 100-yr events to establish the variable timescale for connectivity. This might be incorporated into the suggestion on flood fore-casting just below.
Going beyond what I would argue for here, but as context for my remark:  In my reading of the chapter 2 sub-committee, there is language that implies to me that everything is connected given a long enough timeframe.  I will suggest to that group that we should put reasonable bounds on time (say, 100-yr events) for the timeframe to be taken seriously, and I think the magnitude-frequency relationship needs more attention.  

Mazeika:  I agree, and had a similar reaction to the “sufficiently long time scale” language.  Relative to your point above, would you like to work this in to the current text or would you prefer that I pass your comment on to Dr. Fennessy for inclusion in 4a?  	Comment by Lee: Are you referring to what is being proposed for the revised Conceptual Framework? Or?

Mazeika: From my understanding, each of the major sections was going to propose that a temporal section be added.  The details of this suggestion will be elaborated in recommendations for 4a. 





3. Further quantification:


The key conclusions could be more empirical or more specifically described. Where there is demonstrated connectivity, it should be quantified (e.g., of X studies, X% support conclusion of connectivity).





4. Chemical linkages:


We recommend that the role of waters and wetlands in riparian/floodplain settings in storing and transforming chemical constituents be expanded under Key Finding d. This may require additional literature review (in section 5.3) in order to refer to literature on riparian and floodplain wetlands and water bodies rather than rely on riparian and upland examples. Changes to nitrate and DOC, as well as sediment storage, should be easily documented. There is ample literature on the water purification function of wetlands, and this is the rationale for constructed wetlands.





5. Biological linkages including food webs: 


We recommend further highlighting the role of biological connectivity between waters and wetlands in riparian/floodplain settings and receiving systems in the key findings and conclusions. In particular, we encourage highlighting that waters and wetlands in riparian/floodplain settings and receiving systems are intimately linked through biological connections (including integrated wetland-river food webs) across a range of spatial and temporal scales.  Explicitly make linkages to downstream waters. For example: “Riparian wetlands can provide critical nursery habitat for fish, which then disperse into downstream waters, becoming part of river food webs and serving as a biological vector of nutrients, etc.” Lastly, there also may be an opportunity to mention the importance of waters and wetlands in riparian/floodplain settings for species that are economically important as well as those species that are state and/or federally listed as endangered, but this would have to be first developed in the body of the report. 





6. Export vs. exchange:


We recommend using an “exchange” vs. “export” framework, i.e., reciprocal exchanges between waters and wetlands in riparian/floodplain settings and receiving waters. In this way, it is clear that bidirectional biological, chemical, and hydrological transfers characterize the connections between the two systems. 





7. Case studies:  


Many panel members found the case studies to be useful. Building on recommendations from 4a, we suggest more explicitly linking the findings from these studies to the overall conclusions. 





8. Human impacts: 


In some cases, it may be that human alteration of connectivity most clearly demonstrates how the function of waters and wetlands in riparian/floodplain settings is linked to adjacent waters. Thus, the conclusions could be improved by explicitly mentioning how human activities (impairment as well as restoration) alter connectivity of waters and wetlands in riparian/floodplain settings with receiving systems. Mention should be made of alterations that both increase connectivity, such as ditches, and decrease connectivity, such as levees. Again, using the flood frequency – lateral connectivity argument, this might represent a strong opportunity to illustrate how diking, etc., has clearly diminished connectivity both in individual river segments and in aggregate (many floodplains along long stretch of rivers, if not entire rivers). 





8. Aggregrate/cumuluative effects:


We recommend that the importance of considering waters and wetlands in riparian/floodplain settings in the aggregate should be underscored in the key findings and conclusions. For example, these sections could briefly illustrate how floodplain storage in the aggregate (e.g., floodplains in dozens to hundreds of individual channel reaches) yields a very positive ecological and service effect in flood attenuation.








Detailed Comments and Alternative Wording Suggestions:





For 1.4.2


Throughout. Use “waters and wetlands in riparian/floodplain settings”.


1-9 line 9. After “and maturation habitat for stream insects” add, “and thus form integral components of river food webs” of other language that undescores food web connectivity.


1-9 line 15, bullet a. Delete first sentence.  Strive for consistency in terminology; i.e., suggest using “waters and wetlands in riparian/floodplain settings”.


1-9 line 21, bullet a. Delete “some”.


1-9 line 25, bullet b. Is “densely” needed? Suggest “variably”.


1-9 line 35, bullet c.  Specify waters and wetlands in riparian/floodplain settings in lead sentence.


1-9 line 35, bullet c. Suggest “storing and subsequently releasing” rather than “desynchronizing”.


1-10 line 3, bullet d.  Lead with “Waters and wetlands in riparian/floodplain settings”.


1-10 lines 5-6, bullet d. This example looks like an agricultural BMP and may not be appropriate.  Suggest revisiting p 5-7 lines 24-35 for a more relevant example.


1-10 line 7, bullet e.  Lead sentence emphasizes ecosystem function but body of paragraph describes biological connectivity. This might require a different lead sentence or an additional bullet on functional components/processes.


1-10 line 23, bullet e. Suggest including the importance of waters and wetlands in riparian/floodplain settings to birds, and how birds can spatially integrate the watershed landscape. 


Conclusions elsewhere:


Throughout. Use “waters and wetlands in riparian/floodplain settings”.


5-37 top para, lines 6-17.  This is a strong paragraph and may be preferable to the opening para of 1.4.2.  At least try to get some of these points into the opening of 1.4.2.


Table 5.3. Bullets use “riparian areas” and it would be preferable to call out “waters and wetlands in riparian/floodplain settings”. The second bullet appears to be bit overgeneralized, as there can be high variability in lateral flow and exchange along the drainage network (e.g., beads on a string). Also, if the text in this chapter on riparian areas is moved to the streams chapter and replaced with other material, further changes may be needed.


6-1 lines 23-34.  This additional conclusion section is fine, but again check for consistency of terms.  Also, sediments are identified as both a source and sink in the same paragraph.  Most commonly they are a sink. It might be preferable to refer to sediment exchange influencing channel dynamics.


6-1 line 30.  Suggest connecting nursery habitat to healthy downstream populations. Also suggest reinforcing that waters and wetlands in riparian/floodplain settings are tightly coupled through food-web linkages. Role and importance of birds should also be mentioned.  
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wetland sediment retention).

Looking over my notes, | have one more thought. | believe we wanted language that
specifically called out forested wetlands to be sure they are not overlooked. Perhaps that
will come out in the section covered by Dr. Fennessey.

Best, Dave

J. David Allan
Professor, School of Natural Resources & Environment

University of Michigan
Ann Arbor, M1 48109-1041

dallan@umich.edu
ph. 734.764.6553 fax 734.763.8965

http://snre.umich.edu/profile/dallan

On Sat, Jan 18, 2014 at 2:04 PM, Mazeika Sullivan <sullivan.191@osu.edu> wrote:
Hi Lee and Dave -

I hope you are both well and off to a great start in 2014!

As you know, write-ups for our assigned charge questions are due January 31st. As a
first step, | thought we could work within our 4b sub-subgroup to craft a draft version
that we can then link with the write-up of the broader 4 subgroup. To that end, | have
worked on a draft document for Charge Question #4b, largely based on the version |
presented at the Panel meeting in Dec, but with updates from the subsequent Panel
discussion, comments by Dr. Rains and his subgroup recently distributed in response to
Charge Question #2, as well as additional detailed comments including those that you

both provided at the meeting.

If you could get back to me with edits, comments, and additions to this document, that
would be great. In particular, we may want to flesh out some of the points more fully.
If you could use track changes, that would be very helpful and would assist me in
merging your sets of comments. I'm meeting with Dr. Fennessy (lead writer for 4a) next
Friday (01/24) to work on merging 4a and 4b write-ups into a unified document, so if
there's any chance you could get me comments back before then, it would be greatly

appreciated.

Best wishes,

Mazeika

Mazeika S.P. Sullivan, PhD

Assistant Professor of Aquatic-Riparian Ecology
School of Environment and Natural Resources
The Ohio State University

2021 Coffey Road

Columbus, OH 43210

Email: sullivan.191@osu.edu
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Phone: 614-292-7314
Fax: 614-292-7432

http://go.osu.edu/mazeikasullivan

Lee Benda PhD

Earth Systems Institute

310 N Mt Shasta Blvd, Suite 6
Mt Shasta, CA 96067

530 926 1066

206 200 3452 (cell)
www.terrainworks.com



tel:614-292-7314

tel:614-292-7432

http://go.osu.edu/mazeikasullivan

tel:530%20926%201066

tel:206%20200%203452

http://www.terrainworks.com/









